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Method For Identifying Substances Which Positively Influence Inflammatory 
Conditions Of Chronic Inflammatory Airway Diseases 

Intrdduction ' 

5 

The present invention belongs to the field of modulation of inflammatory processes, 
in particular of inflammatory airway diseases, In which macrophages play an 
important role. The inflammatory processes can be modulated according to the 
invention by influencing the function of receptors on macrophages, which receptors 
10 are identified to be involved in the inflammatory process. 

Inflammatory processes involve a cascade of reactions. A wide variety of factors are 
involved in inflammatory processes leaving a single treatment to avoid said factors 
unsuccessful. This is in particular tme for inflammatory processes of the airways, like 
15 the chronic inflammatory airway diseases. 

Chronic inflammatory airway diseases include Chronic Bronchitis and Chronic 
Obstnjctive Pulmonary Disease (COPD). For example, CORD is a complex disease 
encompassing symptoms of several disorders: chronic bronchitis whicli is 

20 characterized by cough and mucus hypersecretion, small ainway disease, including 
inflammation and peribronchial fibrosis, and emphysema. COPD is characterized by 
an accelerated and irreversible decline of lung function. The major risk factor for 
developing COPD is continuous cigarette smoking. Since only about 20% of all 
smokers are inflicted with COPD, a genetic predisposition is also likely to contribute 

25 to the disease. 

The initial events in the eariy onset of COPD are inflammatory, affecting small and 
large ainways. An irritation caused by cigarette smoking attracts macrophages and 
neutrophils the number of which is Increased in the sputum of smokers. Perpetual 

30 smoking leads to an ongoing inflammatory response in the lung by releasing 
mediators from macrophages, neutrophils and epithelial cells that recruit 
inflammatory cells to sites of the injury. So far there is no therapy available to reverse 
the course of COPD. Smoking cessation may reduce the decline of lung function. 
Only a few drugs provide some relief for patients. Longlasting p2-agonists and 

35 anticholinergics are applied to achieve a transient bronchodilatation. A variety of 
antagonists for inflammatory events are under investigation like, LTB4-, IL-8-, TNFa- 
inhibitors. 
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Chronic inflammatory airway diseases can be attributed to activated inflammatory 
immune cells, e.g. macrophages. There is a need for modulating the function of 
macrophages in order to eliminate a basis for inflam matory processes. 

Description Of The Invention 
In the present invention it was found that macrophages involved In an inflammatory 
process, preferably in a chronic inflammatory airway disease, more preferably in 
chronic bronchitis or COPD. show a pattern of differentially expressed nucleic acid 
sequence and protein expression which differs from the pattern of gene expression 
of macrophages from healthy donors or donors in an irritated status, which latter do 
contain macrophages In an activated status. Therefore, macrophages show different 
activation levels under different inflammatory conditions and It Is shown in the 
present invention that macrophages in an hyperactive status are involved in an 
inflammatory process, preferably in a chronic inflammatory ainvay disease, more 
preferably In chronic bronchitis or COPD. The present Invention provides for the 
Inhibition of the hyperactivatlon or the reduction of the hyperactive status of a 
macrophage by allowing the identification of substances which modulate receptors 
Involved In the hyperactivatlon or maintaining the hyperactive status. 

The invention is based on the identification of a differentially expressed nucleic acid 
sequence or protein which Is involved in causing the induction and/or maintenance of 
the hyperactive status of macrophages involved in an inflammatory process, 
preferably in a chronic inflammatory ainA/ay disease, more preferably in chronic 
bronchitis or COPD. Such differentially expressed nucleic acid sequence or protein is 
in the following named differentially expressed nucleic acid sequence or protein of 
the invention respectively. In particular, the present Invention teaches a link between 
phenotypic changes in macrophages due to differentially expressed nucleic acid 
sequence and protein expression pattern and Involvement of macrophages In 
inflammatory processes and, thus, provides a basis for a variety of applications. For 
example, the present invention provides a method and a test system for determining 
the expression level of a macrophage protein or differentially expressed nucleic acid 
sequence of the invention and thereby provides e.g. for methods for diagnosis or 
monitoring of inflammatory processes with involvement of hyperactivated 
macrophages In mammalian, preferably human beings, especially such beings 
suffering from an inflammatory process, preferably in a chronic inflammatory airway 
disease, more preferably in chronic bronchitis or COPD. The invention also relates to 
a method for identifying a s by means of a differentially expressed nucleic 

acid sequence or protein of the invention processes, which substance modulates, i.e. 
.acts.as.anJnhibitor.-or-,activator.on4he said differentially-expressed nucleic acid-^^ 
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sequence or protein of the invention and thereby positively Influences chronic 
inflammatory processes by inhibition of the hyperactivation or reduction of the 
hyperactive status of macrophages, and thereby allows treatment of mammals, 
preferably human beings, suffering from a said disease. The invention also relates to 
5 a method for selectively modulating such a differentially expressed nucleic acid 
sequence or protein of the invention in a macrophage comprising administering a 
substance determined to be a modulator of said protein or differentially expressed 
nucleic acid sequence. The present invention includes the use of said substances for 
treating beings in need of a treatment of an inflammatory process, preferably a 
10 chronic inflammatory ainvay disease, more preferably chronic bronchitis or COPD. 



For the present invention in a first step differentially expressed nucleic acid 
sequences and proteins are identified which have a different expression pattern in a 
hyperactlvated macrophage compared to a macrophage which is not hyperactivated. 

15 For the sake of conciseness this description deals particulariy with investigation of 
macrophages involved in COPD, however, equivalent results may be observed with 
samples from patients suffering from other chronic inflammatory airway diseases, 
e.g. chronic bronchitis. The investigation of the different expression pattern leads to 
the identification of a series of differentially expressed nucleic acid sequences in 

20 macrophages, differentially expressed in dependency on the activation status of a 
macrophage involved in an inflammatory process, as exemplified in the Examples 
hereinbelow. 



Briefly, such a differentially expressed nucleic acid sequence is identified by 
25 comparative expression profiling experiments using a cell or cellular extract from a 
hyperactivated macrophage, i.e. for example from the site of inflammation In a COPD 
and from the corresponding site of control being not suffering from said disease, 
however, suffering from an irritated condition lilce cigarette smoke exposure. 



30 A differentially expressed nucleic acid sequence or protein of the invention can easily 
be detected by such a method because amongst the differentially expressed 
macrophage genes a class of differentially expressed nucleic acid sequences can be 
identified which encodes a class of macrophage surface receptors which is 
characterized in that it is expressed at a lower or higher level than the control level in 

35 a macrophage which is not hyperactivated. Such a macrophage surface receptor of 
the invention is hereinafter named ILM receptor. However, the invention does not 
only concern a naturally occurring ILM receptor, but also includes within the meaning 
of ILM receptor a receptor which is functionally equivalent to, i.e. which shares the 
binding capacities. and cety arJu ncfion witKao JLJVLrecepto^^^ 
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An example for an ILM receptor according to the present invention is a FPRL-1 

rece ptor t y pe receptor including FPRL-1 receptor (SEQ I D NO. 2 ). The tenm 

"receptor type receptor" used in context with the present invention, e.g. FPRL-1 
5 receptor type receptor, is a receptor which is "functionally equivalenr to, i.e. which 
shares the binding capacities and the cellular function with, the respective receptor, 
e.g. FPRL-1 receptor of Seq. ID NO. 2; the term also encompasses variants, mutants 
or fragments of a naturally occuring receptor, e.g. FPRL-1 receptor, or naturally 
occuring receptor type receptor, e.g. FPRL-1 receptor type receptor, which variants, 
10 mutants or fragments are functionally equivalent to the receptor, e.g. FPRL-1 
receptor. 

Further examples for ILM receptors are HM74 receptor type receptor including HM74 
receptor (SEQ ID NO. 21); AlCL receptor type receptor including AICL receptor 

15 (SEQ ID NO. 6) ); ILT1 receptor type receptor including ILT1 receptor (SEQ ID NO. 
12); SHPS-1 receptor type receptor including SHPS-1 receptor (SEQ ID NO. 4); 
KDEL receptor 1 type receptor Including KDEL receptor 1 (SEQ ID NO. 8); and CSF- 
1 receptor type receptor including CSF-1 receptor (SEQ ID NO. 10). Preferred is the 
respective receptor shown in the sequence listing or a variant, mutant or Iragment 

20 thereof having the same function, even more preferred is the respective receptor 
shown in the sequence listing under SEQ ID NO. 21, 6, 12, 4, 8, 10. In even more 
preferred embodiments the receptors are encoded by the nucleic acid sequences 
having the SEQ ID NOs 20. 5, 1 1 , 3, 7 or 9, respectively. 

25 A preferred embodiment of an ILM receptor in context with the present invention is a 
FPRL-1 receptor type receptor. The term FPRL-1 receptor type receptor accordingly 
also encompasses variants, mutants or fragments, of naturally occuring FPRL-1 
receptor or FPRL-1 receptor type receptors, which variants, mutants or fragments 
are functionally equivalent to the FPRL-1 receptor. An even more preferred 

30 embodiment In context with the description of the embodiments of the present 
invention is the FPRL-1 receptor of Seq. ID NO. 2 or a variant, mutant or fragment 
thereof having the same function, even more prefened Is the FPRL-1 receptor of 
Seq. ID NO 2. In a most preferred embodiment, the FPRL-1 receptor is encoded by 
the nucleic acid sequence shown In SEQ ID NO. 1. 

According to the present Invention, the function of an ILM receptor expressed at a 
lower level than the control level is preferably activated In Older to Inhibit - 
hyperactivatibh or reduce a hyperactivated status of a macrophage, whereby the 

-~ "--™ - .functlon-of-an-ILM-peceptor-which 
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■ is preferably inhibited In order to inhibit hyperactlvation or reduce a hyperactivated 

status of a macrophage. Function of a receptor In context with the present invention 

is any function of a receptor of the Invention w hich is capable of infl uencing the 

inflammatory processes. For example, a receptor of the invention is mediating 
5 inflammation in that it is activated by a ligand (every substance which has the 
capacity to bind to said receptor at least one of its domains exposed on the cell 
surface) and leads to a intracellular signal involved in inflammatory processes. 

In one embodiment the present invention concerns a method for determining a 

10 substance to be an activator or inhibitor of an ILM receptor characterized in that the 
receptor is deregulated preferably overexpressed or downregulated in a macrophage 
involved in a chronic inflammatory airway disease and which receptor plays a role In 
mediating inflammation. A method according to the invention comprises the 
application of a substance of interest to a test system which generates a measurable 

15 read-out upon modulation of the ILM receptor or of an ILM receptor function. A test 
system useful for performing such method of the invention comprises a cell or a cell- 
free system. For example, in one embodiment according to the invention the system 
is designed in order to allow the testing of substances acting on the expression level 
of the differentially expressed nucleic acid sequence, in another embodiment the 

20 system allows the testing of substances directly interacting with the receptor or 
interfering with the binding of the receptor with a natural or an artificial but 
appropriate ligand. The latter system comprises a receptor of the invention in a way 
that a substance which should be tested can physically contact said receptor and 
which direct interaction leads to a measurable read-out indicative for the change of 

25 receptor function. 

A method according to the invention comprising a cellular system can be, for 
example, a method in which a MonoMac6 or a THP-1 cell is used wherein said cell is 
stimulated with phorbol 12-myristate 13-acetate and with a substance selected from 
a group consisting of LPS and smoke. 

30 

The present invention also provides a test system for determining whether a 
substance is an activator or an inhibitor according to the invention of an ILM receptor 
function according to the invention, characterized In that the receptor is involved in a 
chronic inflammatory airway disease and which receptor plays a role in mediating 
35 inflammation, comprising at least an ILM receptor or an expression vector capable of 
expressing an ILM receptor in a cell or a host cell transformed with an expression 
vector capable of expressing an ILM receptor 

For performing a method for determining whether a substance is an activator or an 
inhibitor of receptor-function-of-the-presentnnvention cells- as well- as eell-fr — ™ — 
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systems can be used. Test systems for perfomfiing the method can be, for example, 
designed and built up by using elements and methods well known in the art. For 
example, cell-free syste ms may include , for e xample, cellular compartments or 



vesicles comprising a receptor of the invention. Suitable cellular systems include, for 
5 example, a suitable prokaryotic cell or eukaryotic cell, i.e. such comprising a 

respective receptor of the invention. A cell suitable for performing a said method of 
the invention may be obtained by recombinant techniques, i.e. after transformation or 
transfection with a vector suitable for expression of the desired receptor of the 
invention, or may be a cell line or a cell isolated from a natural source expressing the 

10 desired receptor of the invention. A test system according to the invention comprising 
a cellular system can also be. for example, a test system in which a MonoMac6 or a 
THP-1 cell is used wherein said cell is stimulated with phorbol 12-myristate 13- 
acetate and with a substance selected from a group consisting of LPS and smoke. A 
test system according to the invention may include a natural or artificial ligand of the 

15 receptor if desirable or necessary for testing whether a substance of interest is an 
inhibitor or activator of a receptor of the invention. 

A test method according to the invention comprises measuring a read-out, i.e. a 
phenotypic change in the test system, for example, if a cellular system is used a 
20 phenotypic change of the cell. Such change may be a change in a naturally 

occurring or artificial response of the cell to receptor activation or Inhibition, e.g. as 
detailed in the Examples hereinbelow. 

A test method according to the invention can on the one hand be useful for high 
25 throughput testing suitable for determining whether a substance is an inhibitor or 
activator of the invention, but also e.g. for secondary testing or validation of a hit or 
lead substance identified In high throughput testing. 

The present invention also concerns a substance identified in a method according to 
30 the invention to be an inhibitor or activator of a receptor of the invention. A 

substance of the present Invention Is any compound which is capable of activating or 
preferably inhibiting a function of a receptor according the Invention. An example of a 
way to activate or inhibit a function of a receptor is by influencing the expression 
level of said receptor. Another example of a way to activate or inhibit a function of a 
35 ^ receptor Is to apply a substance directly binding the receptor and thereby activating 

or blocking functional domains of said receptor, which can be done reversibly or 
Irreversibfly, depending on the nature of the substance applied. 
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Accordingly, a substance useful for activating or Inhibiting receptor function Include 
substances acting on the expression of differentially expressed nucleic acid 

seq uence, but also such acting on the_reQiptQLltself.j:berefore,_accordlng to the 

invention the meaning of the term a substance of the Invention includes but is not 
5 limited to nucleic acid sequences coding for the gene of a receptor of the Invention or 
a fragment or variant thereof and being capable of influencing the gene expression 
level, e.g. nucleic acid molecules suitable as antlsense nucleic acid, ribozyme, or for 
triple helix formation. Another substance of the invention is e.g. an antibody or an 
organic or inorganic compound directly binding to or interfering with the binding of an 
10 appropriate llgand with a receptor of the Invention and thereby affecting Its function. 

In a further aspect, the present invention relates to a method for detemiining an 
expression level of an ILM receptor differentially expressed nucleic acid sequence or 
protein according to the Invention comprising detemiining the level of said ILM 

15 receptor In a macrophage according to the invention. Such a method can be used, 
for example, for testing whether a substance is capable of influencing differentially 
expressed nucleic acid sequence expression levels in a method outlined above for 
determining whether a substance is an activator or inhibitor. A method for 
detemnlning an expression level of an ILM receptor dlfTerentially expressed nucleic 

20 acid sequence or protein can, however, also be used for testing the activation status 
of a macrophage, e.g. for diagnostic purposes or for investigation of the success of 
treatment of a disease which Is caused by the hyperactivated macrophage. 
Accordingly, the invention also relates to a method for diagnosis of a chronic 
inflammatory disease or monitoring of such disease, e.g. monitoring success in 

25 treating beings in need of treatment of such disease, comprising determining the 
level of the receptor expressed In a macrophage according to the invention. Said 
macrophage is preferably a mammalian, more preferably a human cell. Accordingly, 
macrophages of the present invention are preferably obtainable from the site of 
inflammation In a mammal and more preferably from a site of inflammation in a 

30 human being. 

A method for detemnlning expression levels of a receptor acconjing to the Invention 
can depending on the purpose of determining the expression level be performed by 
known procedures such as measuring the concentration of respective RNA 
35 transcripts via hybridization techniques or via reporter gene driven assays such as 
luciferase assays or by measuring the protein concentration of said receptor using 
respective antibodies to verHy the Identity of said protein. 
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The present invention relates to the use of a substance according to the invention for 
the treatment of a chronic inflammatory ainA^ays disease according to the Invention. 

AnotherjBmbodiment of the present invention^ielatesJo a. pharmaceutical 

composition comprising at least one of the substances according to the invention 
5 determined to be an activator or an inhibitor using the method for determining 
whether the substance is an activator or an Inhibitor according to the invention 
characterized in that the respective receptor according to the invention is 
overexpressed in a macrophage according to the invention Involved in a chronic 
inflammatory airway disease according to the invention. The composition may be 

10 manufactured in a manner that is itself known, e.g. by means of conventional mixing, 
dissolving, granulating, dragee-making, levigating, powdering, emulsifying, 
encapsulating, entrapping or lyophilizing processes. 

In order to use substances activating or inhibiting according to the invention as drugs 
15 for treatment of chronic inflammatory airway diseases, the substances can be tested 
in animal models for example an animal suffering form an inflammatory airway 
disorder or a transgenic animal expressing a receptor according to the Invention. 
Toxicity and therapeutic efficacy of a substance according to the invention can be 
determined by standard pharmaceutical procedures, which include conducting cell 
20 culture and animal experiments to determine the ICgo, LD50 and EDgo. The data 
obtained are used for determining the animal or more preferred the human dose 
range, which will also depend on the dosage form (tablets, capsules, aerosol sprays 
ampules, etc.) and the administration route (for example transdermal, oral, buccal, 
nasal, enteral, parenteral, inhalative, intratracheal, or rectal). 

25 

A pharmaceutical composition containing a least one substance according to the 
invention as an active ingredient can be formulated in conventional manner. Methods 
for making such formulations can be found in manuals, e.g. "Remington 
Pharmaceutical Science". Examples for ingredients that are useful for formulating at 
30 least one substance according to the present invention are also found In WO 
99/18193, which is hereby incorporated by reference. 

In a further aspect the Invention teaches a method for treating a chronic inflammatory 
airway disease according to the Invention which method comprises administering to 
35 a being preferably to a human being in need of such treatment a suitable amount of 
a pharmaceutical composition comprising at least one substance determined to be 
an activator or inhibitor according to a method for detemiining whether a substance 
is an activator or an inhibitor according to the Invention of an ILM receptor according 
' to the^invention characterizedin that the receptor is overexpressedin-^a macrophage'^ 
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according to the invention and plays a role in mediating inflammation involved in a 
chronic inflammatory airway disease according to the invention. 

In an other embodiment the invention relates to a method for selectively modulating 
5 ILM receptor concentration in a macrophage, comprising administering a substance 
determined to be an activator or Inhibitor of a receptor according to the invention. 

The following examples are meant to illustrate the present invention, however, shall 
not be construed as limitation. However, the Examples describe most preferred 
10 embodiments of the invention. 
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10 

Examples 

Example 1 : Comparative-Expression-Profiling and FPLR-1 Cloning- 



5 The following is an Illustration of how comparative expression profiling can be 
performed in order to identify receptors according to the present invention. 

1.1, Selection of Patients 

Three groups of subjects are studied: healthy non-smokers, healthy smokers and 

10 patients with COPD. 

In order to assess lung function subjects have to perform spirometry. A simple 
calculation based on age and height is used to characterise the results. COPD 
subjects are included if their FEV^ % predicted is <70%. Healthy smokers are age 
and smoking history matched with the COPD subjects but have normal lung function. 

15 Healthy non-smokers have normal lung function and have never smoked. The latter 
group has a methacholine challenge to exclude asthma. This technique requires 
increasing doses of methacholine to be given to the subject, with spirometry between 
each dose. When the FEV-, falls 20% the test is stopped and the PCgo is calculated. 
This is the dose of methacholine causing a 20% fall in FEV^ and we will require a 

20 value of >32 as evidence of absence of asthma. All subjects have skin prick tests to 
common allergens and are required to have negative results. This excludes atopic 
individuals. The clinical history of the subjects is monitored and examined in order to 
exclude concomitant disease. 

25 1.2, BAL (bronchoalveolar lavage) Procedure 

Subjects are sedated with midazolam prior to the BAL. Local anaesthetic spray is 
used to anaesthetize the back of the throat. A 7mm Olympus bronchoscope is used. 
The lavaged area is the right middle lobe. 250 ml of sterile saline is instilled and 
immediately aspirated. The resulting aspirate contains macrophages. 

30 

1 .3. BAL Processing 

BAL is filtered through sterile gauze to remove debris. The cells are washed twice in 
HBSS, resuspended In 1ml HBSS (Hank's Balanced Salt Solution) and counted. The 
macrophages are spun to a pellet using 15 ml Falcon blue-cap polypropylen, 
35 resuspended in Trizol reagent (Gibco BRL Life Technologies) at a concentration of 1 
ml Trizol reagent per 1 0 million cells and then frozen at -ZO'^C. 
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1.4. Differential Gene Expression Analysis 

Total RNA is extracted from macrophage samples obtained according to Example 
1.3. C ell suspensions in T rizol are homogeniz ed through pipetting and incubatedat_ 
room temperature for 5 minutes. 200 ^1 chloroform per ml Trizol Is added, the mixture 

5 carefully mixed for 1 5 seconds and incubated for 3 more minutes at room 

temperature. The samples are spun at lOOOOg for 15 minutes at 4°C. The upper 
phase is transferred into a new reaction tube and the RNA is precipitated by adding 
0.5 ml isopropanol per ml Trizol for 10 minutes at room temperature. Then, the 
precipitate is pelleted by using a microcentifuge for 10 minutes at 4°C with lOOOOg, 

10 the pellet is washed twice with 75% ethanol, air dried and resuspended in DEPC- 



15 260 nm. 

5 ng of each RNA is used for cDNA synthesis. First and second strand synthesis are 
performed with the Superscript Choice system (Gibco BRL Life Technologies). In a 
total volume of 1 1 nl RNA and 1 ^1 of 100 T7-(dt)24 primer, sequence shown in 
SEQ ID NO. 13, are heated up to ZO'C for 10 minutes and then cooled down on ice 

20 for 2 minutes. First strand buffer to a final concentration of 1x, DTT to a 

concentration of 10 mM and a dNTP mix to a final concentration of 0.5 mM are 
added to a total volume of 18 iil The reaction mix is incubated at 42''C for 2 minutes 
and 2 of Superscript II reverse transcriptase (200 U/p.!) are added. For second 
strand synthesis 130 jJ of a mix containing 1 .15x second strand buffer, 230 \iM 

25 dNTPs, 10 U E.coli DNA ligase (lOU/pd), E.coli DNA polymerase (10 U/jil), RNase H 
(2U/)i\) is added to the reaction of the first strand synthesis and carefully mixed with a 
pipette. Second strand synthesis is peribmied at IS^C for 2 hours, then 2 of T4 
DNA polymerase (5 U/^a) are added, incubated for 5 minutes at le'C and the 
reaction is stopped by adding 10 p,l 0.5 M EDTA. 

30 Prior to cRNA synthesis the double stranded cDNA is purified. The cDNA is mixed 
with an equal volume of phenol:chlorofomn:isoamylalcohol (25:24:1) and spun 
through the gel matrix of phase lock gels (Eppendori) in a microcentrifuge in order to 
separate the cDNA from unbound nucleotides. The aqueous phase is precipitated 
with ammoniumacetate and ethanol. Subsequently, the cDNA is used for in vitro 

35 transcription. cRNA synthesis is performed with the ENZO BioArray High Yield RNA 
Transcript Labeling Kit according to manufacturer's protocol (ENZO Diagnostics). 
Briefly, the cDNA is incubated with 1x HY reaction buffer, 1x biotin labeled 

ribonucleotides, 1 x DTT, 1x RNase Inhibitor Mix and 1x T7 RNA Polymeiase in a „. 



HgO. 



An RNA cleanup with Qiagen RNeasy Total RNA isolation kit (QIagen) Is perfomned 
in order to improve the purity of the RNA. The purity of the RNA is detemiined by 
agarose gelelectrophoresis and the concentration is measured by UV absorption at 
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total volume of 40 ^1 for 5 hours at SZ^C. Then, the reaction mix is purified via 
RNeasy columns (Qiagen), the cRNA precipitated with ammonium acetate and 
ethanol and finally resuspended in DEPC-treate d water. The concentration is 
determined via UV spectrometry at 260 nm. The remaining cRNA is incubated with 
5 1x fragmentation buffer (5x fragmentation buffer: 200 mM Tris acetate, pH 8.1 , 500 
mM KOAc, 150 mM MgOAc) at 94''C for 35 minutes. 

For hybridization of the DNA chip 15 jig of cRNA is used, mixed with 50 pM biotin- 
labeled control B2 oligonucleotide, sequence shown SEQ ID NO. 14, 1x cRNA 
cocktail, 0.1 mg/ml herring sperm DNA, 0.5 mg/ml acetylated BSA, 1x MES (2-[N- 
10 morpholino]-ethanesulfonic acid) hybridization buffer in a total volume of 300 jxl. The 
hybridization mixture is heated up to 99°C for 5 minutes, cooled down to 45''C for 10 
minutes and 200 of the mix are used to fill the probe array. The hybridization is 
performed at 45°C at 60 rpm for 16 hours. 

After the hybridization the hybridization mix on the chip Is replaced by 300 ^I non- 
15 stringent wash buffer (100 mM MES, 100 mM NaCI, 0.01% Tween 20). The chip is 
inserted into an Affymetrix Fluidics station and washing and staining is performed 
according to the EukGE-WS2 protocol. The staining solution per chip consists of 600 
^1 1x stain buffer (100 mM MES, 1 M NaCI, 0.05% Tween 20), 2 mg/ml BSA, 10 
jug/ml SAPE (streptavidin phycoerythrin) (Dianova), the antibody solution consists of 
20 1x stain buffer, 2 mg/ml BSA, 0.1 mg/ml goat IgG, 3 jig/ml biotinylated antibody. 
After the washing and staining procedure the chips are scanned on the HP Gene 
Array Scanner (Hewlett Packard). 

Data Analysis is performed by pairwise comparisons between chips hybridized with 
RNA isolated from COPD smokers and chips hybridized with RNA isolated from 
25 healthy smokers. 



One of the different expressed nucleic acid sequences identified is coding for FPRL- 
1 (fomiyl peptide receptor like-1 ) receptor (also named LXA4R, HM63, FPR2, 
FPRH2, FMLP-R-II. LIpoxin A4 receptor); see Seq ID NOs. 1 and 2. It belongs to the 
30 chemoattractant peptide receptor family including receptors for fMLP (N-fomnyl- 
methlonyl-leucyl-phenylalanine), IL-8 or C5a. These receptors show a seven- 
transmembrane helix motif and signal through heterotrimeric G-protelns. FPRL-1 
receptor was identified as the high-affinity receptor for lipoxin A4 (LX/Vi) (Murphy et 
al. 1992). 



35 



Alveolar macrophages have been shown to produce llpoxins, which are synthesized 
by 15-lipoxygenase (Kim 1988). Lipoxin A* (LX/V4) stimulates chemotaxis, adherence 
and calcium release in monocytes. In neutrophils, though, LXA4 inhibits chemotaxis 
and-adhesion, and-downregulates transmigration through epithelial-eells-(Maddox— 
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and Serhan 1996). LXA4 was found elevated In BALs from patients with asthma (Lee 
et al. 1990, Serhan 1999). In particular, it was found to cause a dose-dependent 

contraction of hum an bronchi (Christie et al 1 992)._D<A4lsj2QnsJd^^^^ a 

generic modulator of inflammation In the lung. 

5 

1 .5, FPRL-I receptor Overexpressed in COPD Macrophages 
FPRL-1 receptor is consistently found upregulated (66.7%) in COPD smokers 
compared to healthy smokers. This is demonstrated by calculated "fold change" 
values from 42 pairwise comparisons and by average difference ("avg diff") values 
10 (Table 1 , 2). Relative expression levels for non-smokers and healthy smokers are 
similar and elevated levels are restricted to patients with COPD. Therefore, COPD- 
specific effects cause the upregulation. 

Table 1: Expression pattern for FPRL-1 receptor: fold change calculation for 42 
15 pairwise comparisons between COPD and healthy smokers. Only values higher than 
2fold and lower than -2fold are considered as deregulated. Thus FPRL-1 receptor 
was 28 times upregulated and 14 times not regulated. 
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Table 2: Expression levels of FPRL-1 receptor: "avg diff' values, a relative indicator 
of the intensity of the hybridisation signal on the chip, for each patient are listed; OS 
means-obstructed-smoker.-HS healthy smoker, NS non-smoker 



OS 


_____ m 

avg ailT 


HS 


avg difr 


NS 


avg aiff 


p 1 


1276.7 


P2 


490.4 


P 48/49 


248.2 


P3 


553.6 


P37 


52.1 


P 50/52 


565.7 


P5 


1710.2 


P43 


940 


P 54/61 


142.4 


P6 


1046.9 


P56 


327.1 






P39 


1025.2 


P57 


238.7 






P44 


507.1 


P58 


358.2 










P62 


469.6 







mean + 
std. dev. 




1020.0 
± 452.5 




410.9 
± 276.3 




318.8 
± 220.3 


Median 




1036.1 




327.1 




248.2 



5 P value for comparisons between CORD smokers and healthy smokers: 0.02 



Chip data for FPRL-1 receptor are confirmed by TaqMan analysis (Perkin Elmer 
Applied Biosystems) for three COPD and two healthy smokers. Fold changes 
obtained by TaqMan very much resemble the data from the gene chips (Table 3). 



10 



Table 3: Upregulation of FPRL-1 receptor in COPD smokers determined by gene 
chips and TaqMan. 

Fold change determination for FPRL-1 receptor by chip data in six comparisons 
between COPD smokers and healthy smokers is validated by analysis of the same 
15 samples by TaqMan and the relative upregulation is calculated with GAPDH as a 
housekeeping gene. 
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Another differentially expressed nucleic acid sequence identified codes for HM74 
receptor, see SEQ ID NOs. 20 and 21 , which belongs to the family of G-protein- 
coupled receptors. HM74 receptor was cloned from a human monocytic library 



(Nomura et al. 1993), To date, the ligand has not been identified. HM74 receptor is 
consistently found upregulated (54.8%) in COPD smokers compared to healthy 
smokers. This is demonstrated by calculated „fold change" values (Table 5) from 42 
painAAise comparisons and by „avg diff' values (Table 6). 



10 Table 5. Expression pattern for HM74 receptor: fold change calculation for 42 

pairwise comparisons between COPD and healthy smokers. Only values higher than 
2fold and lower than -2fold are considered as deregulated. Thus, HM74 receptor 
was 23 times upregulated and 17 times not regulated 
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Table 6: Expression levels of HM74 receptor: "avg diff" values, a relative indicator of 
the intensity of the hybridisation signal on the chip, for each patient are listed; OS 
means obstructed smoker,-H.S_.healthy«smQker, NS-non-smoker 





OS 


avg diff 


HS 


avg diff 


NS 


avg diff 




PI 


3233 


P2 


3916.3 


P 48/49 


1690.7 




P3 


3474.5 


P37 


1154.5 


P 50/52 


4176.4 




P5 


17671 


P43 


5770.5 


P 54/61 


3504.8 




P6 


4094.2 


P56 


1860.2 








P39 


4201.3 


P57 


1639.8 








P44 


11068.5 


P58 


2080.2 












P62 


1721.6 


















mean + 
std. dev. 




7290.4 
± 5879.0 




2591 .9 
± 1652.5 




3124.0 
±1285.9 


median 




4147.8 




2243.6 




3504.8 



5 



Chip data for HM74 receptor are confirmed by TaqMan analysis for three COPD and 
two healthy smokers. Fold changes obtained by TaqMan very much resemble the 
data from the gene chips (Table 7). 

10 

Table 7: Upregulation of HM74 receptor In COPD smokers determined by gene chips 
and TaqMan. 

Fold change determination for HM74 receptor by chip data in six comparisons 
between COPD smokers and healthy smokers is validated by analysis of the same 
15 samples by TaqMan and the relative upregulation is calculated with GAPDH as a 
housekeeping gene. 



20 
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cliip 
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1vs2 
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Another differentially expressed nucleic acid sequence Identified codes for AlCL 
receptor (activation-induced C-type lectin), see SEQ ID NOs. 5 and 6., which is a 
type II membrane protein that recog nizes and binds N-ac etyl-galactosamin or - 



40 



45 



glucosamin moieties of plasma glycoproteins (Oda et al. 1988). It is expressed in 
lymphoid tissues and in hematopoetic cells as well as in NK and T cells. Its 
expression is induced during lymphocyte activation and after stimulation with PMA 
(Hamann et al. 1997). Since homologues of AlCL receptor are involved in signal 
transmission in lymphocytes and in lymphocyte proliferation, it is tempting to assume 
that AlCL receptor also participates in these processes (Hamann et al. 1993). 
AlCL receptor is consistently found upregulated (66.7%) in COPD smokers 
compared to healthy smokers. This is demonstrated by calculated „fold change" 
values (Table 8) from 42 pairwise comparisons and by „avg difP' values (Table 9), 
The p value for the comparisons between COPD smokers and healthy smokers was 
0-01. 

Table 8. Expression pattern for AlCL receptor: fold change calculation for 42 pairwise 
comparisons between COPD and healthy smokers. Only values higher than 2fold 
and lower than -2foId are considered as deregulated. Thus, AlCL receptor was 28 

times upregulated and 14 times not regulated 
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Table 9: Expression levels of AlCL receptor "avg difT values, a relative Indicator of 
the Intensity of the hybridisation signal on the chip, for each patient are listed; OS 
.means-obstructed-sraoker, HS healthy smoker,.NS-nonrsraoker 





OS 


avg diff 


HS 


avg diff 


NS 


avg diff 




P 1 


3415.3 


P2 


4984.2 


P 48/49 


748.4 




P3 


3412.9 


P37 


2388.6 


P 50/52 


1726.5 




P5 


6585.8 


P43 


2722.5 


P 54/61 


1087.9 




P 6 


3444.7 


P56 


1121.1 








P39 


4548.4 


P57 


656.1 








P44 


6291.5 


P58 


1476.0 












P62 


1113.1 


















mean + 
std. dev. 




4622.4 
± 1474.3 




2065.9 
± 1482.0 




1187.5 
±496.6 


median 




3996.6 




1476.0 




1087.9 



5 



Another differentially expressed nucleic acid sequence identified codes for ILT1 
receptor (immunoglobulin-like transcript 1), see SEQ ID NOs. 11 and 12. ILT1 
receptor belongs to the Ig superfamily receptors that is related to a subset of 

10 activating receptors similar to NK cell receptors for MHC class I molecules. ILT1 
receptor Is a 69 kDa glycosylated transmembrane receptor which is mainly 
expressed in lung and liver and in monocytes, granulocytes, macrophages, and 
dendritic cells (Samaridis and Colonna 1997). Upon crosslinking with antibodies ILT1 
receptor interacts with the y-chain of the Fc receptor (FcsRIy) (Nakajima et al. 1999) 

15 ILT1 receptor is found consistently upregulated (59.5%) In COPD smokers compared 
to healthy smokers. This is demonstrated by „avg difT values (Table 10). The p value 
for the comparisons between COPD smokers and healthy smokers was 0.01. 
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Table 10: Expression levels of ILT1 receptor: "avg diff" values for each patient are 
listed as well as mean and median values for the three groups of subjects; OS 
means_obstructed_smoker,.HS^healthy smoker, NS non-smoker 





OS 


avgdiff 


HS 


avg diff 


NS 


avg diff 




P 1 


493.5 


P2 


412.3 


P 48/49 


519.7 




P3 


1186.0 


P37 


457.2 


P 50/52 


645.0 




P5 


1097.1 


P43 


382.6 


P 54/61 


491.2 




P6 


1387.6 


P56 


180.5 








P39 


513.5 


P57 


367.8 








P44 


1374.5 


P 58 


720.8 












P62 


279.1 


















mean + 
std. dev. 




1008.8 
± 406.8 




400.0 
± 168.6 




552.0 
±81.8 


median 




1141.6 




382.6 




519.7 



5 



Another differentially expressed nucleic acid sequence Identified codes for SHPS-1 

10 receptor (SIRP-aIpha1 , MYD1 , MFR), see SEQ ID NOs. 3 and 4, which is known to 
be highly expressed in macrophages (Fujioka et al. 1996, Kharitonenkov et al. 1997, 
Brooke et al. 1998). SHPS-1 receptor is a transmembrane glycoprotein belonging to 
immunoglobulin superfamily. It contains three extracellular Ig-like domains, a 
cytoplasmic tail with a potential tyrosine phosphorylation site and an immunoreceptor 

15 tyrosine-based inhibitory motif (ITIM). Tyrosine phosphorylation of SHPS-1 receptor 
occurs upon activation of receptor tyrosine kinases and leads to an association with 
SHP-1 (in macrophages) and SHP-2 (in non-hematopoetic cells) (Veillette et al. 
1998). Moreover, other proteins have been found to associate with the 
intracytoplasmic domain of SHPS-1 receptor, and it is therefore tempting to assume 

20 that SHPS-1 receptor acts as a scaffolding protein. 

SHPS-1 receptor is consistently found downregulated (73.8%) in COPD smokers 
compared to healthy smokers. This is demonstrated by calculated „fold change" 
values (Table 1 1) from 42 pairwise comparisons and by „avg diff' values (Table 12). 
The p value for the comparisons between COPD smokers and healthy smokers is 

25 0.005. 
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Table 1 1 . Expression pattern for SHPS-1 receptor: fold change calculation for 42 
palnvise comparisons between COPD and healthy smokers. Only values higher than 

2fold and lower-than -2fold-are-considered as deregulated. Thus,-SHRS--1-reGeptor 

is 29 times downregulated and 13 times not regulated 
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Table 12: Expression levels of SHPS-1 receptor: "avg difF' values for each patient 
are listed as well as mean and median values for the three groups of subjects; OS 
means obstructed smoker, HS healthy smoker, NS non-smoker 





OS 


avg diff 


HS 


avg diff 


NS 


ava diff 




P 1 


1837.8 


P2 


1442.6 


P 48/49 


4979 9 




P3 


1361.1 


P 37 


3115.0 


P 50/52 


1120.5 




P5 


291.1 


P43 


3897.3 


P 54/61 


2090.6 




P6 


696.3 


P56 


3280.8 








P39 


1105.4 


P57 


6220.7 








P44 


2466.0 


P58 


5928.9 












P62 


3431.7 


















mean + 
std. dev. 




1293.0 
± 783.9 




3902.4 
±1671.3 




2730.3 
± 2007.7 


median 




1233.4 




3431.7 




2090.6 



5 



Another differentially expressed nucleic acid sequence identified codes for KDEL 
receptor 1, see SEQ ID NOs. 7 and 8, which Is a receptor that has important 
functions in protein folding and assembly in the endoplasmic reticulum. It recognizes 

10 soluble proteins with the amino acid sequence K-D-E-L and retrieves these proteins 
after binding to the endoplasmic reticulum (Townsley et al. 1993). KDEL receptor 1 
may be involved in the regulation of protein transport in the Golgi complex. Upon 
binding of a ligand the KDEL receptor dimerizes and interacts with ARF GAP 
(GTPase-activating protein for the ADP-ribosylation factor) (Aoe et al 1997). 

15 It is consistently found downregulated (71 .4%) in COPD smokers compared to 
healthy smokers. This is shown by „avg diff' values (Table 13). The p value for the 
comparisons between COPD smokers and healthy smokers is 0.003. 
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Table 13: Expression levels of KDEL receptor 1 : "avg diff' values for each patient are 
listed as well as mean and median values for the three groups of subjects; OS 
means obstructed smoker, HS he althy smoker, NS non -smo ker 





OS 


avg difr 


LI o 

HS 


avg dirf 


NS 


avg diff 




P1 


877.6 


P 2 


930.6 


P 48/49 


1532.9 




P3 




P 37 


iil0l.4 


P 50/52 


786.4 




P5 


870.6 


P43 


1628.6 


P 54/61 


1571.5 




P6 


1188.6 


P 56 


2232.9 








P39 


1404.5 


P57 


2295.1 








P 44 


798.1 


P58 


2364.1 












P62 


2092.0 


















mean + 
std. dev. 




1061.1 
± 245.3 




1956.4 
±512.1 




1296.9 
±442.6 


median 




1033.1 




2151.4 




1532.9 



Another differentially expressed nucleic acid sequence identified codes for the 
macrophage colony-stimulating factor-1 receptor precursor (CSF-1 receptor, c-fms); 
see SEQ ID NOs. 9 and 10. The CSF-1 receptor belongs to the subfamily of receptor 
tyrosine kinases. Activation of the CSF-1 receptor results in complex formation of 

10 multiple proteins, e.g. CSF-1 receptor, She, PI3K, Grb2, Cbl, SHP-1, Src. Moreover, 
ligand binding also triggers rapid tyrosine phosphorylation of a plethora of 
cytoplasmic proteins like Cbl, STAT3, STAT5a, STAT5b, p85PI3K, SHP-1, Vav and 
proteins involved in cytoskeletal organization (Yeung et aL 1998). CSF-1 receptor 
regulates survival, proliferation, differentiation and morphology of mononuclear 

15 phagocytes (Hampe et al. 1989). 

CSF-1 receptor is consistently found downreguiated (45,2%) in CORD smokers 
compared to healthy smokers. This is shown by „avg difT values (Table 14). The p 
value for the comparisons between COPD smokers and healthy smokers is 0.002. 
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Table 14: Expression levels of CSF-1 receptor, "avg difP' values for each patient are 
listed as well as mean and median values for the three groups of subjects; OS 
means obstru cted smoker. HS healthy smoker. NS non-smoker 



6 





OS 


avg diff 


HS 


avg diff 


NS 


avg diff 




P 1 


1136.0 


P2 


2591.4 


P 48/49 


2967.7 




P3 


2262.5 


P37 


3070.6 


P 50/52 


2041.6 




P5 


829.5 


P43 


2799.2 


P 54/61 


2376.4 




P6 


1720.3 


P 56 


3293.1 








P39 


1860.7 


P57 


3703.4 








P44 


1334.1 


P58 


1904.9 












P 62 


2144.5 


















mean + 
std. dev. 




1523.9 
±522.7 




2786.7 
± 633.2 




2461.9 
± 468.9 


median 




1527.2 




2799.2 




2376.4 



1 .6. Use of TaqMan Analysis for Validation of DNA-Chip Data and Diagnosis 

10 mRNA-expresslon profiles obtained by DNA-chips are validated by Taql\/lan analysis 
with the same RNA preparations. Moreover, the method Is also applied to determine 
mRNA-levels for FPRL-1 receptor in cultured cell lines and in cells isolated from 
human beings in order to monitor the progress of the disease. 
Total RNA isolated from U937-cells that were treated for 3 days with 10 nM retinoic 

15 acid is used in order to optimize of reaction conditions for determining the mRNA- 
levels of FPRL-1 receptor and setting standard cun/es for FPRL-1 receptor and 
GAPDH (glyceraldehyde-3-phosphate dehydrogenase) as a housekeeping gene. 
Quantification of FPRL-1 receptor is done with the following primers: Fonward primer 
(FP) see SEQ ID NO. 17. Reverse primer (RP) see SEQ ID NO. 18 and TaqMan 

20 probe (TP) see SEQ ID NO. 19 labeled with reporter dye FAM at the 5' end and 
quencher dye TAMRA at the 3' end. For detennining mRNA-levels for GAPDH a 
predeveloped kit TaqMan GAPDH Control Reagents" (P/N 402869) from Perkin 
Elmer Applied Biosystems is used. The GAPDH probe is labeled with JOE as the 
reporter dye and TAMRA as the quencher dye. RT-PCR reactions are performed 

25 with the 'TaqMan EZ RT-PCR Core Reagents" (P/N N808-0236) kit from Perkin 
Elmer Applied Biosystems. Standard curves for FPRL-1 receptor and GAPDH are 
performed with increasing concentrations of RNA from U937 cells treated with 1 \M 

.1- retinoic acid ranging from 0, 5, -10, 25. 50 to 100 ng per assay. Reaction mixes 
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contain 1x TaqMan EZ-buffer, 3 mM Mn(Oac)2, 300 ^M dATP, dCTP. dGTP, and 600 
fiM dUTP, 2.5 U rTth DNA polymerase, 0.25 U AmpErase UNG In a total volume of 
25_jil._EQr_aDalyjsi.sjQf_EPB.Lrljreceptor reaction mixes.include_3.0.0_nM_of EP. and-RP. 
and 100 nM of TP. The primer concentrations for detenmlning GAPDH levels are 200 
5 nM for each primer and 1 00 nM for the GAPDH Taqman probe. In order to detennlne 
mRNA levels for FPRL-1 receptor and GAPDH in human subjects and cell lines 16 to 
50 ng RNA per reaction are used. All samples are run in triplicate. The reactions are 
performed with "MIcroAmp Optical 96-well reaction plates" sealed with "MicroAmp 
Optical Caps" (Perkin Elmer Applied Biosystems) in an ABI PRISM 7700 Sequence 

10 Detection System (Perkin Elmer Applied Biosystems). The PGR conditions are 2 
minutes at SO'C, 30 minutes at 60°C, 5 minutes at 95°C, followed by 40 cycles of 20 
seconds at 94°C and 1 minute at 59°C. Data analysis is done either by determining 
the mRNA levels for FPRL-1 receptor and GAPDH according to the standard curves 
or by directly relating Or values for FPRL-1 receptor to Cy values for GAPDH. The 

15 latter can be done for these genes since the efficiencies for both reactions are 
around 95%. The same method Is used for Investigating mRNA levels isolated firom 
COPD patients In order to diagnose the disease or, after treatment of patiente with 
their putative active drugs to monitor the success of the treatment. 
The other receptors mentioned in example 1.5 are investigated accoiidlngly by using 

20 the respective appropriate primers. 

1 .7. Cell Systems 

Human monocytic/macrophage cell lines HL-60, U937, THP-1 , and MonoMac 6 are 
used as cellular model systems. Cells are grown in RPMI 1640 media containing 

25 10% FCS supplemented with 100 U/ml penicillin, 100 ^g/ml streptomycin, 2 mM 
glutamine, and 1x non-essential amino acids. The media for MonoMacS cells also 
includes 5 ml/I OPI media supplement (Sigma). MonoMac6 cells are exclusively 
cultured in 24-well plates. Cells are maintained in a humidified atmosphere with 5% 
CO2 at 37*'C and tested regulariy for contamination by mycoplasma. 

30 Differentiation is achieved by adding 10 nM PMA (phorbol 12 myristate-13 acetate) 
to the media. 

1.8. Cloning of FPRL-1 receptor 

FPRL-1 receptor is cloned from a total RNA extracted from U937 cells that were 
35 treated with 1 nM retinoic acid for three days. 5 ng RNA is reverse transcribed into 
cDNA with 5 ng oligo(dt)„ primer, 1x first strand buffer, 10 mM DTT, 0.5 mM dNTPs 
and 2 U Superscript II (Gibco BRL Life Technologies) at 42'C for 50 minutes. Then, . 
the reaction is terminated at 70''C for 15 minutes and the cDNA concentration is 
•determined by UV'-spectrophotometry: For ampiification-of FPRlr-1-receptor 1 0O ng— 
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of the cDNA and 10 pmol of sequence-specific primers for FPRL-1 receptor (fonward 
primer attB1; see SEQ ID NO. 15 and reverse primer attB2 ; see SEQ ID NO. 16) are 

used for PGR. ReactlQn_CDnditions.are:.2 minutes of 94''C, 35 cycles_W!ith_aO 

seconds at 94°C, 30 seconds at 53°C, 90 seconds at 72°C, followed by 7 minutes at 

5 72°C with Taq DNA-polymerase. The reaction mix is separated on a 2% agarose gel, 
a band of about lOOObp Is cut out and purified with the QIAEX II extraction kit 
(Qiagen). The concentration of the purified band is determined and about 120 ng are 
incubated with 300 ng of pDONR201 , the donor vector of the Gateway system 
(Gibco BRL Life Technologies), 1x BP clonase reaction buffer, BP clonase enzyme 

10 mix in a total volume of 20 \i\ for 60 minutes at 25''C. Then, reactions are incubated 
with 2 mJ of proteinase K and incubated for 10 minutes at 37°C. The reaction mix is 
then electroporated into competent DB3.1 cells and plated on Kanamycin-containing 
plates. Clones are verified by sequencing. A clone, designated pDONR-HM63 
carrying the nucleic acid sequence shown in SEQ ID No. 1 is used for further 

15 experiments. 

The other receptors mentioned In example 1.5 are cloned using analogous methods. 

1 .9. Transfection of FPRL-1 receptor 

20 The vector containing FPRL-1 receptor described under 1 .8 is used to transfer the 
cDNA for FPRL-1 receptor to the expression vector pcDNA3.1(+)/attR that contains 
the "attRI" and "attR2" recombination sites of the Gateway cloning system (Gibco 
BRL Life Technologies) where FPRL-1 receptor is expressed under the control of the 
CMV promoter. 150 ng of the "entry vector" pDONR-HM63 is mixed with 150 ng of 

25 the "destination vector" pcDNA3.1 (+)/attR, 4 ^1 of the LR Clonase enzyme mix, 4 pi 
LR Clonase reaction buffer, added up with TE (Tris/EDTA) to 20 jJ and incubated at 
25''C for 60 minutes. Then, 2 ^1 of proteinase K solution Is added and incubated for 
10 minutes at SZ^C. 1 jal of the reaction mix is transformed into 50 p.1 DH5a by a heat- 
shock of 30 seconds at 42°C after incubating cells with DNA for 30 minutes on ice. 

30 After heat-shock of the cells 450 nl of S.O.C. is added and cells are incubated at 
37°C for 60 minutes. Cells (100 are plated on LB plates containing 100 ng/ml 
ampicillin and incubated over night. 

A colony that contains pcDNA3.1(+)/attR with FPRL-1 receptor as an Insert is 
designated pcDNA/FPRLI and used for transfection studies. 

35 

Cell clones containing vectors obtained In 1 .8 canrying nucleic acid sequences 
coding for the other receptors described 1.5 are prepared using analogous methods. 



wo 02/18938 




PCT/EPOl/09727 



Example 2: Cellular Systems and Phenotypic Effects of FPRL-1 receptor 



Analogous methods as described herein in example 2 for FPRL-1 receptor are also 
5 performed using the other receptors described in 1 .5. 

2.1. Cell Systems 

Human monocytic/macrophage cell lines HL-60, U937, THP-1, and MonoMace are 
used as cellular model systems. Cells are grown in RPMI 1640 media containing 

10 10% FCS supplemented with 100 U/ml penicillin, 100 |ig/ml streptomycin, 2 mM 
glutamine, and 1x non-essential amino acids. The media for MonoMacS also 
includes 5 ml/1 OPI media supplement (Sigma). MonoMacS cells are exclusively 
cultured in 24-weII plates. All cells are maintained in a humidified atmosphere with 
5% CO2 at Sy^'C and tested regularly for contamination by mycoplasma. 

15 Differentiation is achieved by adding 10 nM PMA (phorbol 12 myristate-13 acetate) 
to the media. 

Phenotypic effects of FPRL-1 receptor (2.2.-2.9.) 



20 2.2. Ligand Binding Assay 

300 ml cell culture is han^ested with EDTA solution, the suspension is used to spin 
down the cells at 1 10-220 x g, resuspended in 10 mM TrIs/HCI, pH 7.4, 2.5 mM 
CaClg, 1.2 mM MgCl2, 40 pg/ml bacitracin, 4 |j.g/ml leupeptin, 4 jig/ml chymostatin, 
10 |jg/ml pefabloc, 2 pM phosphoamidon and 0,1 mg/ml bovine serum albumin 

25 (BSA Fraktion V, 81 Bioproducts) and diluted to 2 x 10 cells/ml. 

0.5 ml aliquots are incubated with 0.3 nM 3"-lipoxinA4 (specific activity -10 Ci/mmol) 
or in the presence of increasing concentrations of untritiated lipoxin A4 (3-300 nM) 
for 30 minutes at 4°C. The incubation is terminated by harvesting the cells by a Cell- 
Harvester (Skatron) with GF/B filters, washed three times with 3 ml chilled buffer 

30 consisting of 50 mM Tris/HCI, 100 mM NaCI, 10 mM MgCla. pH 7.4 and the filter- 
pieces transferred in vials. 2 ml scintillation cocktail is added and the radioactivity 
determined with a scintillation counter (LKB). Non-specific binding is determined in 
the presence of 100 nM unlabeled lipoxinA4. A series of peptides and low molecular 
weight compounds, including the peptide ligand MMK-1 (Klein et al. 1998), is used in 

35 a concentration range of 0.5 to 300 nM under the same reaction conditions ih order 
to displace tritiated lipoxin A4. 

The bound radioactivity (on the filter pieces) is estimated with a counter, the values 
are recorded on-line and fitted to a model. IC50 values for any substance to block 

• ' Binding^c5f 3"-|ipoxiri7K^^ ""^^ --—^ -'--—--■^^^ 
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2.3. Ca^^-Release Determfned by FUPR-Assay 

FLIPR-assay (Fluorometric Imaging Plate Reader) with FPRL-1 receptor Is 

perfortned-wlth different CHO cell llnes-that.constltutiy.ely_expresse-the G-protein a- _ 

subunit a16 or the chimeric G-protelns Gql5 or Gqo5 (these are two Ga(q) chimeras 

5 harboring the last five residues of Ga(l) or Ga(o)) and FPRL-1 receptor. The cell lines 
CHO/Galpha16 (CHO/Galpha16), CHO/GalphaGqi5 and CHOGalphaGqoS 
(Boehrlnger Ingelhelm) that constitutively expresse Ga16, Gqi5 or Gqo5 
aretransfected with the FPRL-1 receptor expression vector. The cell lines are 
cultured in Ham's F12 media (Bio Whittaker) with 10% FCS (fetal calf serum), 2 mM 

10 glutamine, 200 ng/ml hygromycin, 100 U/ml penicillin and 100 |ig/ml streptomycin in 
a humidified atmosphere with 5% CO2 at 37'C. 3-7x10^ cells are seeded in a 60 mm 
petri dish and grown over night. Cells that are grown to a confluency of 50-80% are 
used for transfection. 6 pi FuGeneS (Roche Biochemicals) is added to 100 ii\ of 
culture media without serum and equilibrated for 5 minutes at room temperature. 

15 Then, 2 ng of purified pcDNA/FPRL-1 receptor Is added to the prediluted FuGeneS 
solution, gently mixed, and further incubated at room temperature for 15 minutes. 
The media is aspirated from the cells and 4 ml of fresh media is added to the cells. 
The FuGene6/DNA solution is added dropwise to the cells and distributed evenly by 
swiriing of the media. After 48 hours the media is aspirated and replaced by Ham's 

20 F12 media, 10% FCS, 2 mM glutamine, 200 ng/ml hygromycin, 100 U/ml 

penlcl1lin,100 ^g/ml streptomycin, and 200 ^lg/ml G418. During the following five days 
the media is replaced daily until dead cells and debris is washed out until single 
colonies of cells are visible. Single colonies are isolated by separation with cloning 
cylinders and releasing them from the surface by addition of 100 ^1 of 1x 

25 trypsln/EDTA. Cells are transferred from the cloning cylinders to 4 ml of media and 
plated in 6 well-plates. Single clones are expanded and the expression of FPRL-1 
receptor in several clones is tested via ligand binding assay (2.2.). The cell clone 
denoted CHO/Galpha16/FPRL-1 receptor, CHO/GalphaGqi5/FPRL-1 receptor, or 
CHOGalphaGqo5/FPRL-1 receptor with the highest expression of FPRL-1 receptor 

30 Is used for measuring of intracytoplasmic Ca^ via FLIPR (Molecular Devices). 
Cells (CHO/Galpha16/FPRL-1 receptor, CHO/GalphaGqi5/FPRL-1 receptor, or 
CHOGalphaGqo5/FPRL-1 receptor) are seeded in 384-bIackwell plates (Coming) 
with 2500-5000 cells per well In a volume of 40 nl and grown over night in a 
humidified atmosphere with 5% CO2 at ST^C. As a negative control CHO/Galpha16, 

35 CHO/GalphaGqi5 or CHOGalphaGqoS cells are used. Then, 40 ^U of a Fluo-4 
(Molecular Probes) staining solution is added to each well In order to label the cells 
with Fluo-4 at a final concentration of 2 yM. The Fluo-4 staining solution is composed 
of 10.5 ml cell culture media described above, 420 ^1 Probenicid solution (1 .42 g 
probenicid (Sigma), 10 ml 1 M NaOH, lOM Hanks buffer), 42 fd Fluo-4 stock 
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solution (50 jig Fluo-4, 23 jlJ DMSO, 23 ^il Pluronic F-127 (20% in DIVISO) (Molecular 
Probes), and 420 |J 1 M HEPES. After 45 minutes incubation in a humidified 

atmosphere- with. 5% CO2 at 37°C wells are_washed_with_a.EMBLA-washer (4 wash 

steps, program 03) using 2000 ml Hanks buffer containing 20 ml Probenicid solution 
5 as a wash solution and leaving 25 \x\ wash buffer in each well. Then FLIPR is set to 
10000 counts for stained wells and a difference of 1:5 between unstained and 
stained wells. Then, 25 pi lipoxin A4 and a series of ligands, peptids, and low 
molecular weight compounds, including the peptide ligand MMK-1 is added to the 
wells in increasing concentrations (0.5 - 300 nM) diluted in Hanks' buffer/0.1% BSA. 

10 Substances according to the invention are tested in increasing concentrations (0.5 - 
300 nM) to compete with lipoxin A4 (50 nM) In order to determine their antagonistic 
potential. Fluorescence is recorded starting with the addition of the ligand every 
second for 60 seconds and every 5 seconds for a further 60 seconds. 

IS 

2.4, Production and Release of Cytokines or Matrix Metalloproteases 
Cells of monocytic/macrophage cell lines are treated with lipoxin A4 at cell densities 
between 2.5 and 5x10® cells/ml. Cells are harvested after 0, 1 , 3, 6, 12, 24, 48, and 
72 hours, the supernatant frozen for further investigation, cells are washed with PBS, 
20 and resuspended in 400 ml of RLT buffer (from Qiagen RNeasy Total RNA isolation 
Kit) with 143 mM p-mercaptoethanol, the DNA sheared with a 20 g needle for at least 
5 times and stored at -70**C. 

Total RNAs are isolated with the Qiagen RNeasy Total RNA Isolation Kit (Qiagen) 
according to the manufacturer's protocol. Purified RNA is used for TaqMan analysis. 
25 The expression levels of cytokines TNFa, IL-lp, IL-8, IL-6, and human matrix 
metalloproteases, MMP-1 , MMP-7, MMP-9, MMP-12, are measured using 
appropriate primer sequences. 



2.4.1, Detection of Secreted Cytokines 

30 Proteins in the supernatants of the cultured and stimulated cells are precipitated by 
adding TCA (tricholoracetic acid) to a final concentration of 10%. Precipitates are 
washed twice with 80% ethanol and pellets are resuspended in 50 mM Tris/HCI, pH 
7.4, 10 mM MgClg, 1 mM EDTA. Protein concentration Is detemiined via the Bradford 
method and 50 ^g of each sample are loaded on 12% SDS polyacrylamide gels. 

35 Gels aire blotted onto PVDF-membraries, blocked for 1 hour in 5% BSA in TBST, and 
Incubated for 1 hour with commercially available antibodies against human TNFa 
(tumor necrosis factor a) IL-13 (interleukin-1p), IL-8 (interleukin 8), and IL-6 
(interieukin 6). After washing with TBST blots are incubated with anti-human IgG 
^ ^ conjugated to horseradish-peroxidase; washed again-and^developed^wlth^ECIr^-^ 
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chemiluminescence kit (Amersham). Intensity of the bands are visualised with 
BioMax X-ray films (Kodak) and quantified by densitometry. 



2.4.2. Detection and Activity of Secreted Matrix Metalloproteases 
5 The procedure Is identical to the one described in 2.4.1 . Antibodies used for Western 
blotting are against human MMP-1. MMP-7, MMP-9. and MMP-12. 

Protease activity Is determined with a fluorescent substrate. Supematants isolated 
from stimulated and unstimulated cells (described above) are incubated in a total 
10 volume of 50 ^l with 1 of the substrate (Dabcyl-Gaba-Pro-Gln-Gly-Leu-Glu 

(EDANS)-Ala-Lys-NH2 (Novabiochem)) for 5 minutes at room temperature. Positive 
controls are performed with 125 ng purified IVlMP-12 per reaction. Protease activity Is 
detemiined by fluorometry with an excitation at 320 nm and an emission at 405 nm. 

15 In an alternative assay to determine proteolytic activity and cell migration a 

chemotaxis chamber is used. In the wells of the upper part of the chamber cells (10^ 
ceils per well) are plated on filters coated with an 8 ^m layer of Matrigel (Becton 
Dickinson). In the lower compartment chemoattractants like llpoxin A4 (100 nM), 
MCP-1 (monocyte chemotactic protein 1) (10 ng/ml) are added to the media. After 

20 five days filters are removed, cells on the undersurface that have traversed the 
Matrigel are fixed with methanol, stained with the Difl'-Quik staining kit (Dade 
Behring) and counted In three high power fields (400x) by light microscopy. 

2.5. Chemotaxis Assay 

25 In Older to determine chemotaxis a 48 well chemotaxis (Boyden) chamber 

(Neuroprobe) is used. Cells are starved for 24 hours in RPMI media without PCS. 
Chemoattractants. (50 ng/ml IL-8 . 10 ng/ml MCP-1. 10 nM lipoxin A4. 10 nM MMK-1 
peptide (2.3.)) are diluted In RPMI media without PCS and 30 fil is placed in the wells 
of the lower compartment. The upper compartment is separated from the lower 

30 compartment by a polycarbonate filter (pore size 8 nm). 50 nl cell suspension (5 
xlO^) are placed in the well of the upper compartment. The chamber is incubated for 
5 hours at 37°C in a humidified atmosphere with 5% CO2. Then the filter Is removed, 
cells on the upper side are scraped off. cells on the downside are fixed for 5 minutes 
in methanol and stained with the DIff-Qulk staining set (Dade Behring). Migrated cells 

35 are counted In three high-power fields (400x) by light microscopy. 

2.6. Adherence Assay 

cells are han/ested, washed in PBS and resuspended (4x10Vml) in PBS and 1 ^M 
; BCECF ((2'-7-bis-(carbbxetlTyl)-5(6')-carb6x^ ^p*®"^*, 
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Calbfochem) and Incubated for 20 minutes at 37°C. Cells are washed In PBS and 
resuspended (3.3x 10^/ml) in PBS containing 0.1% BSA. 3x10^ ceils (90 \s\) are 

added-to-each_well-of-a-9.6rwell flat bottom plate coated_withJaminin_(Be.ctQn . 

Dickinson) and allowed to settle for 10 minutes. 10 ^1 of agonist (100 nM lipoxin A4 
5 plus lipoxin A4 antagonist) are added and plates are incubated for 20 minutes at 
ZTC. Then, cells are washed with PBS containing 0.1% BSA and adherent cells are 
solubilized with 100 nl of 0.025 M NaOH and 0.1% SDS. Quantification is perfomned 
by fluorescence measurement. 

10 2.7. Phagocytosis 

Cell suspensions (2.5x10'* cells/ml) are seeded in 6-well plates with 5 ml of U937 or 
THP-1 or in 24-well plates with 2 ml of MonoMac6 and incubated for 1 hour at 37''C 
in a humidified atmosphere with 5% CO2 in the presence of agonists (100 nM lipoxin 
A4, 50 nM MMK-1 peptide (2.3.)) and low molecular weight compounds according to 

15 the invention in order to antagonize agonistic effects. 40 ^l^of a dispersed 

suspension of heat-inactivated Saccharomyces boulardii (20 yeast/cell) are added to 
each well. Cells are Incubated for three more hours, washed twice with PBS and 
cytocentrifuged. The cytospin preparations are stained with May-GrClnwald-Giemsa 
and phagocytosed particles are counted by light microsopy. 



25 



Example 3: Cell Culture Model for Macrophages Isolated from COPD patients 

Analogous methods as describes here in example 3 for FPRL-1 receptor are also 
30 performed using receptors described in 1 .5. 

As a cell culture model for macrophages isolated from COPD patients we select the 
mono(^ic cell lines MonoMacS and THP-1. In order to mimic a h^^eractivated status 
of these cell lines, cells are treated with PMA. Cells are exposed to further stimuli 
35 that are to mimic a condition that is similar to the situation in COPD. These stimuli 
are exposure to smoke or to LPS. 
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Expression of FPRL-1 after stimulation of !\/IonoMac6 cells with PMA, smoke, 
5 and LPS 

MonoMace cells are cultivated in 24-well plates in RPMI 1640 media, supplemented 
with 10% FCS (low endotoxin), 2 mM glutamine. 1x non-essential amino acids. 200 
U/ml penicillin. 200 pg/ml streptomycin, and 5 ml OPI media supplement (Sigma). 

10 Cells are grown to a density of 600000 cells per well (2 ml media) and stimulated 
with 10 nM PMA (phorbol 12-myristate 13-acetate) (Sigma), or 20 ng/ml LPS 
(lipopolysaccharides from Salmonella minnesota Re595) (Sigma). For smoke 
exposure, cells are incubated in media enriched with smoke for 10 minutes at ST'C, 
5% CO2 at a density of 1 x 10* cells/ml. 

15 Enrichment of RPMI 1640 media with smoke is perfomned with the smoke of two 
cigarettes. The smoke of the cigarettes is pulled into a 50 ml syringe (about 20 
volumes of a 50-ml syringe per cigarette) and then perfused Into 100 ml of RPMI 
1640 media without supplements. Aftenwards, the pH of the smoke-enriched media is 
adjusted to 7.4 and the media is sterilized through a 0.2 pm filter before use. After 

20 the exposure with smoke cells are washed at least twice with RPMI 1640 in order to 
remove residual smoke particles. Then cells are seeded in 24-well plates with 
400000-600000 cells per well filled with 2 ml of fresh RPMI 1640 media including the 
supplements mentioned above. 

25 THP-1 cells are grown in 75 cm^ flasks in RPMI 1640 Glutamax supplemented with 
10% FCS (low endotoxin), 200 U/ml penicillin, 200 pg/ml streptomycin. Cells are 
treated with 10 nM PMA for 48 hours at 37^, 5% CO2 in order to differentiate the 
cells to a macrophage-like cell type.Then, media is replaced by new PMA-free 
cultivation media with the addition of 20 ng/ml LPS.. 



30 



Both cell types are cultivated at 37°C, 5% CO2 in a humidified atmosphere and cells 
are han/ested at various time points in order to monitor time-dependent effects. Cells^ 
^re sDiin doWn and wiih¥d^ 
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RNeasy Total RNA Isolation Kit) with 143 mM p-mercaptoethanoi, the DNA is 
sheared with a 20 g needle for at least 5 times and stored at -ZO^C. 
Total RNAs are Isolated-with-the-Qlagen-RNeasy-Total RNA Isolation Kit-(Qiagen)— 
according to the manufacturer's protocol. Purified RNA is digested with RNase-free 
5 DNase (Qiagen) and used for TaqMan analysis. 

TaqMan analysis 

Taqman analysis is used to determine mRNA-Ievels for FPRL-1 in cell lines after 

10 treatment with and without various stimuli at different time points. Total RNA isolated 
from U937 ceils that were treated for 3 days with 10 nM retinoic acid is used in order 
to optimize of reaction conditions for determining the mRNA-Ievels of FPRL-1 and 
setting standard curves for FPRL-1 and GAPDH (glyceraldehyde-3-phosphate 
dehydrogenase) as a housekeeping gene. Quantification of FPRL-1 is done with the 

15 following primers: Fonward primer (rhHM63 668(-)FP, SEQ ID NO. 22), Reverse 
primer (hHM63 525(+)RP, SEQ ID NO. 23) and TaqMan probe (rtiHiy/163 629(-)TP, 
SEQ ID NO. 24) labeled with reporter dye FAM at the 5' end and quencher dye 
TAMRA at the 3' end. The mRNA-Ievels for GAPDH are detemnined with a 
predeveloped kit for GAPDH 'TaqMan GAPDH Control Reagents" (P/N 402869) from 

20 PE Applied Biosystems. The GAPDH probe is labeled with JOE as the reporter dye 
and TAMRA as the quencher dye. RT-PGR reactions are perfonned with the 
"TaqMan EZ RT-PCR Core Reagents" (P/N N808-0236) kit from Perkin Elmer. 
Standard curves for FPRL-1 and GAPDH are perfonned with increasing 
concentrations of RNA from U937 cells treated with 1 vM retinoic acid ranging from 

25 0, 5, 10, 25, 50 to 100 ng per assay. Reaction mixes contain 1x TaqMan EZ-buffer, 3 
mM Mn(Oac)2, 300 nM dATP, dCTP, dGTP. and 600 ^iM dUTP, 2.5 U rTth DNA 
polymerase, 0.25 U AmpErase UNG in a total volume of 25 ^1. For analysis of FPRL- 
1 reaction mixes include 300 nM of rhHM63 668(-)FP and hHM63 525(+)RP and 100 
nM of rhHM63 629(-)TP. The primer concentrations for detemriining GAPDH levels 

30 are 200 nM for each primer and 100 nM for the Taqman probe. In order to determine 
mRNA levels for FPRL-1 and GAPDH In human subjects and cell lines 16 to 50 ng 
RNA per reaction are used. All samples are run in triplicate. The reactions are 
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Optical Caps" (PE Applied Biosystems) in an ABI PRISM 7700 Sequence Detection 
System (PE Applied Biosystems). Tlie PGR conditions are 2 minutes at 5QPC, 30 
-minutes-at 60°er5-minutes at 95°C, followed-by-40-cyeles-of-2O-seconds at and 



1 minute at 59°C. Data analysis is done either by detemnining the mRNA levels for 
5 FPRL-1 and GAPDH according to the standard curves or by directly relating Cj 
values for FPRL-1 to Cr values for GAPDH. The latter procedure can be applied for 
these genes since the efficiencies for both reactions are in good agreement with 
each other (around 95%). 



10 



Tab. 1 : Expression of FPRL-1 In MonoMac6 cells after stimulation with 10 nM PMA 



t(h) 


ng FPRL-1 mRNA/ ng GAPDH mRNA 


0 


0.00 


1 


0.00 


3 


0.00 


12 


0.00 


24 


0.00 


48 


0.43 


72 


0.01 



Tab. 2: Expression of FPRL-1 in MonoMac6 cells after differentiation with 10 nM 
15 PMA and stimulation with 20 ng/ml LPS 



t(h) 


ng FPRL-1 mRNA/ ng GAPDH mRNA 


0 


0.00 


1 


0.00 


3 


0.00 


12 


1.27 


24 


2.19 


48 


2.90 


72 


1.27 



wo 02/18938 




PCT7EP01/09727 



Tab. 3: Expression of FPRL-1 in Mono!\4ac6 cells after differentiation with 10 nM 
5 PIVIA and stimulation with smoke 



t(h) 


Fold induction of FPRL-1 


0 


1.00 


1 


0.02 


3 


0.14 


6 


4.44 


12 


9.90 


25 


9.35 


48 - 


8.73 



Tab. 4: Expression of FPRL-1 in THP-1 cells after differentiation with PMA and 
stimulation with LPS 



t(h) 


Fold induction of FPRL-1 


0 


1.00 


1 


0.23 


3 


1.81 


9 


15.77 


24 


0.82 


48 


1.59 
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In order to examine the effects of ligands for FPRL-1 , MonoMacS cells are seeded at 
a density of 250000 cells/ml |n 24-well plates (with 2 ml per well), grown for 24 hours 
at 37"'C, 5% CO2 in a humidified atmosphere before stimulation with 200 nM lipoxin 

15 A4. (Biomol), W-peptide_(1 . \iM) (synthesized by Metabion, Martlnsried), and LPS 

(Sigma) as a positive control.. Cells are harvested at different time points, and total 
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RNA is isolated as described above using the Qiagen RNeasy Total RNA Isolation 
Kit (Qiagen). 

The sequence-of-the-W-peptlde-(Baek et al. 1996, J. Biol^Ghem-2-7-1-8-1-70-8-1-75)-is 
W-K-Y-M-V-m. 

5 The RNA Is used for Taqman analysis in order to monitor the expression of 
inflammatory markers like TNFa, IL-8, and MMP-12. 

Tab. 5: Expression of TNFa in MonoMac 6 cells after stimulation with lipoxin A4 and 
W-peptlde 





Fold Induction 


Fold Induction 


t(h) 


LiDOXin A4 (200 nM) 


W-peptide (1 pM) 


0 


1.00 


1.00 


3 


2.43 


1.03 



10 



Tab. 6: Expression of IL-8 In MonoMac 6 cells after stimulation with lipoxin A4 and 
W-peptide 





Fold Induction 


Fold Induction 


t(h) 


LiDOXin A4 (200 nM) 


W-peptide (1 pM) 


0 


1.00 


1.00 


3 


1.99 


1.54 



15 

Tab. 7: Expression of MMP-12 in MonoMac 6 cells after stimulation with lipoxin A4 

and W-peptide 





Fold Induction 


Fold Induction 


t(h) 


Lipoxin A4 (200 nM) 


W-peptide (1 pM) 


0 


1.00 


1.00 


3 


-1.42- - - 


- ,. _1..5.1 . . 
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Since an increased invasion of macropiiages in peripheral ainways of COPD patients 
can be observedrwe-tested-tlie-chemotactic ability of MonoMac6-Gells-which-serve- 
as a cell culture model for alveolar macrophages. Chemotaxis of MonoMac6 is 
5 detemiined by administering different ligands for FPRL-1 . 

MonoMac6 cells are treated with PMA for 24-30 hours in order to induce an 
activation state of the cells. Cells are harvested, washed twice with RPMI 1640 
without supplements, and seeded at a density of 500000 cells/well (24-well plate) in 

10 the presence of 10 nM PMA. After 24-30 hours cells are released fi-om the 
substratum by repeated rinsing with a pipet, spun down, counted and adjusted to a 
density of 1 x 10^ cells/ml of RPMI 1640 media without supplements but in the 
presence of 10 nM PMA. Chemotaxis is performed in a 48-well chemotaxis chamber 
(Neuroprobe Inc.) and polycarbonate membranes with a pore size of 8 pm 

15 (Neuroprobe Inc.). The lower wells of the chamber are filled with 28 pi of different 
concentrations of lipoxin A4, W-peptlde. MCP-1 as a positive control, and RPM1 1640 
media without supplements (including 10 nM PMA) as a negative control. The lower 
wells are covered with the polycarbonate membrane and the upper compartments of 
the chamber are filled with 50 pi of the cell suspension (50000 cells per well). After 4 

20 hours of migration at 37°C, 5% CO2 the cells on the upper part of the membrane are 
scraped off and the cells attached at the lower part of the membrane are stained with 
the Diff Quik Staining Set (Dade Behring) according to the manufacturer's protocol. 
Stained cells are counted in 6 to 8 high power fields at a magnification of 250x with a 
light microscope. The migration index represents the fold increase in the number of 

25 cells migrated in response to the chemoattractant over control medium. 

Tab. 8: Migration of MonoMac6 cells In resonse to lipoxin A4, W-peptide, and MCP-1 



Stimulus 


Migration Index 


MCP-1 (20 ng/ml) . 


2.59 


Lipoxin A4 (1 pM) 


1.68 


Lipoxin A4 (100 nM) 


1.31 - 


Lipoxin A4 (10 nM) 


0.86 
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W-peptide (IpM) 


2.46 


W-peptide (100 nM) 


1.23 


W-peptide (10 nM) 


0.95 



The above examples as well as a cell of each of the above cell culture models are 
used for determining whether a substance is an Inhibitor or an activator of an ILM- 
receptor of the invention which is deregulated in a macrophage according to the 
5 invention by adding a substance to be tested and subsequent measuring of a 
respective above described effect 
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Claims 

-1) A-method-for-determining whether a substance. is.an.activator-or.anJnhibitor of 

an ILM receptor, comprising applying the substance to a test system which 
5 generates a measurable read-out upon modulation of the ILM receptor or an 
ILM receptor function. 

2) A method according to claim 1 in which said ILM receptor is a mammalian 
receptor, 

10 

3) A method according to claim 2 in which said ILM receptor is a human receptor. 

4) A method according to claim 1 in which the analysis is performed using a 
cellular system. 

15 

5) A method according to claim 4 in which a MonoMac6 or a THP-1 cell is used 
wherein said cell is stimulated with phorbol 1 2-myristate 1 3-acetate and with a 
substance selected from a group consisting of LPS and smoke. 

20 6) A method according to claim 1 in which the analysis is performed using a cell- 
free system. 

7) A method according to claim 1 in which said receptor is a receptor selected 
from the group consisting of FPRL-1 receptor type receptor including FPRL-1 

25 receptor (SEQ ID NO. 2); HM74 receptor type receptor including HM74 receptor 

(SEQ ID NO. 21 ); AlCL receptor type receptor including AlCL receptor (SEQ ID 
NO. 6) ); ILT1 receptor type receptor including ILT1 receptor (SEQ ID NO. 12); 
SHPS receptor type receptor including SHPS-1 receptor (SEQ ID NO. 4); KDEL 
receptor 1 type receptor including KDEL receptor 1 (SEQ ID NO. 8); and CSF-1 

30 receptor type receptor including CSF-1 receptor (SEQ ID NO. 10). 

8) A method according to claim 1 In which said receptor is a FPRL-1 receptor type 
receptor. 



35 9) A method according to claim 8 in which the FPRL-1 receptor type receptor of 
SEQ ID NO 2 is used or a variant, mutant, or fragment thereof having the same 
- function. - - . . .^ „ 
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10) A method for determining an expression level of an ILIVl receptor comprising 
determining the level of ILM receptor expressed in a macrophage. 



11) A method according to claim 10 in which said macrophage is a mammalian cell. 

12) A method according to cialm 1 1 in which said macrophage is a human cell. 

13) A metiiod accorcling to claim 12 in which the analysis is perfonmed using a 
macrophage or a part thereof obtainable from the site of inflammation. 

14) A method according to claim 13 in which the analysis is performed using a 
macrophage or a part thereof obtainable from the site of inflammation in a 
mammal. 

15 15) A method according to claim 14 in which the analysis is performed using a 
macrophage or a part thereof obtainable from the site of inflammation in a 
human being. 

16) A method according to claim 10 in which said receptor is a receptor selected 
20 from the group consisting of FPRL-1 receptor type receptor including FPRL-1 

receptor (SEQ ID NO. 2); HM74 receptor type receptor including Hl\/I74 receptor 
(SEQ ID NO. 21); AlCL receptor type receptor Including AlCL receptor (SEQ ID 
NO. 6) ); ILT1 receptor type receptor including ILT1 receptor (SEQ ID NO. 12); 
SHPS receptor type receptor including SHPS-1 receptor (SEQ ID NO. 4); KDEL 
25 receptor 1 type receptor including KDEL receptor 1 (SEQ ID NO. 8); and CSF-1 

receptor type receptor including CSF-1 receptor (SEQ ID NO. 1 0). 



17) A method according to claim 10 in which said receptor is a FPRL-1 receptor 
30 type receptor. 

18) A method according to claim 17 in which the FPRL-1 receptor type receptor of 
SEQ ID NO 2 is used or a variant, mutant, or iragment thereof having the same 
function. 

35 

19) A method according to claim 1 0 for diagnosis or monitoring of a chronic 
inflammatory airway disease. 



wo 02/18938 




PCT/EPOl/09727 



20) A method according to claim 19 in which the chtxDnic inflammatory ainvay 

disease is selected from the group consisting of chronic bronchitis and COPD. 



21) A method according to claim 19 in which the analysis is performed using a 
5 macrophage or a part thereof obtainable from the site of inflammation. 

22) A method according to claim 21 in which the analysis is performed using a 
macrophage or a part thereof obtainable from the site of inflammation in a 
mammal. 

10 

23) A method according to claim 22 in which the analysis is performed using a 
macrophage or a part thereof obtainable from the site of inflammation in a 

• human being. 

15 24) A test system for determining whether a substance is an activator or an inhibitor 
of an ILM receptor function characterized in that the receptor is involved in a 
chronic inflammatory ainvay disease and which receptor plays a role in 
mediating inflammation, comprising at least 
a) an ILM receptor or 

20 b) an expression vector capable of expressing an ILM receptor in a cell or 

c) a host ceil transformed with an expression vector capable of expressing an 
ILM receptor. 

25) A test system according to claim 24 in which said receptor is a receptor 

25 selected from the group consisting of FPRL-1 receptor type receptor including 

FPRL-1 receptor (SEQ ID NO. 2); HM74 receptor type receptor including HM74 
receptor (SEQ ID NO. 21); AlCL receptor type receptor including AICL receptor 
(SEQ ID NO. 6) ); ILT1 receptor type receptor including ILT1 receptor (SEQ ID 
NO. 12); SHPS receptor type receptor including SHPS-1 receptor (SEQ ID NO. 

30 4); KDEL receptor 1 type receptor including KDEL receptor 1 (SEQ ID NO. 8); 

and CSF-1 receptor type receptor including CSF-1 receptor (SEQ ID NO. 10). 

26) A test system according to claim 24 in which said receptor is a FPRL-1 receptor 
35 type receptor. 
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27) A test system according to claim 26 in which the FPRL-1 receptor type receptor 
of SEQ ID NO 2 is used or a variant, mutant, or fragment thereof having the 
same-function. 

5 28) A test system according to claim 27 comprising a cell expressing an ILM 
receptor. 

29) A test system according to claim 28 in which a MonoMacB or a THP-1 cell is 
used wherein said cell is stimulated with phorbol 12-myristate 13-acetate and 

10 with a substance selected fnDm a group consisting of LPS and smoke. 

30) A substance determined to be an activator or inhibitor of an ILM receptor. 

31) A substance acconJing to claim 30 in which said receptor is a receptor selected 
15 from the group consisting of FPRL-1 receptor type receptor including FPRL-1 

receptor (SEQ ID NO. 2); HM74 receptor type receptor including HM74 receptor 
(SEQ ID NO. 21); AlCL receptor type receptor including AlCL receptor (SEQ ID 
NO. 6) ); 1LT1 receptor type receptor including ILT1 receptor (SEQ ID NO. 12); 
SHPS receptor type receptor including SHPS-1 receptor (SEQ ID NO. 4); KDEL 
receptor 1 type receptor including KDEL receptor 1 (SEQ ID NO. 8); and CSF-1 
receptor type receptor Including CSF-1 receptor (SEQ ID NO. 10). 

A substance according to claim 30 in which said receptor is a FPRL-1 receptor 
type receptor. 

A substance accoitJing to claim 32 in which the FPRL-1 receptor type receptor 
of SEQ ID NO 2 Is used or a variant, mutant, or flragment thereof having the 
same function. 

30 34) A substance which is an activator or inhibitor of an ILM receptor for the 
treatment of a disease. 

35) A substance according to claim 34 in which said receptor Is a receptor selected 
fi-om the group consisting of FPRL-1 receptor type receptor including FPRL-1 
35 receptor (SEQ ID NO. 2); HM74 receptor type receptor including HM74 receptor 

(SEQ ID NO. 21); AlCL receptor type receptor including AlCL receptor (SEQ ID 
NO. 6) ); ILT1 receptor type receptor including ILT1 receptor (SEQ ID NO. 12); 
SHPS receptor type receptor including SHPS-1 receptor (SEQ ID NO. 4); KDEL 



32) 

25 

33) 
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receptor 1 type receptor including KDEL receptor 1 (SEQ ID NO. 8); and CSF-1 
receptor type receptor including CSF-1 receptor (SEQ ID NO. 10). 



36) A substance according to claim 34 in which said receptor is a FPRL-1 receptor 
5 type receptor. 

37) A substance according to claim 36 in which the FPRL-1 receptor type receptor 
of SEQ ID NO 2 is used or a variant, mutant, or fragment thereof having the 
same function. 

10 

38) A substance according to claim 34 in which said disease is a chronic 
inflammatory airway disease. 

39) A substance according to claim 38 In which said chronic inflammatory ainvay 
15 disease is selected from the group consisting of chronic bronchitis and COPD. 



40) A pharmaceutical composition comprising at least one substance determined to 
be an activator or inhibitor of an ILIVI receptor. 

20 41 ) A pharmaceutical composition according to claim 40 in which said receptor is a 
receptor selected from the group consisting of FPRL-i receptor type receptor 
including FPRL-1 receptor (SEQ ID NO. 2); HM74 receptor type receptor 
including HM74 receptor (SEQ ID NO. 21); AlCL receptor type receptor 
including AlCL receptor (SEQ ID NO. 6) ); ILT1 receptor type receptor including 

25 ILT1 receptor (SEQ ID NO. 12); SHPS receptor type receptor including SHPS-1 
receptor (SEQ ID NO. 4); KDEL receptor 1 type receptor including KDEL 
receptor 1 (SEQ ID NO. 8); and CSF-1 receptor type receptor including CSF-1 
receptor (SEQ ID NO. 10). 

30 42) A pharmaceutical composition according to claim 40 in which said receptor is a 
FPRL-1 receptor type receptor. 

43) A pharmaceutical composition according to claim 42 in which the FPRL-1 
receptor type receptor of SEQ ID NO 2 Is used or a variant, mutant, or firagment 

35 thereof having tiie same function. 

44) ' Use of a substance detenmined to be an activator or inhibitor of an ILM receptor ~ 

- for preparing a pharmaceutical composition for. treating a chronic inflarnmatory . 

^ ' afway'disease. ' ~ '7''^'''"'^ ~ .~' v^.. 
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45) Use of a substance according to claim 44 In which the chronic inflammatory 

— airway-disease is selected-from the group consisting-Gf-GhroniG-bronGhitis-and— 
COPD. 

6 

46) A use according to claim 44 in which said receptor is a receptor selected from 
the group consisting of FPRL-1 receptor type receptor including FPRL-1 receptor 
(SEQ ID NO. 2); HM74 receptor type receptor including HM74 receptor (SEQ ID 
NO. 21); AIGL receptor type receptor including AlCL receptor (SEQ ID NO. 6) ); 

10 ILT1 receptor type receptor including ILT1 receptor (SEQ ID NO. 12); SHPS 

receptor type receptor including SHPS-1 receptor (SEQ ID NO. 4); KDEL receptor 
1 type receptor Including KDEL receptor 1 (SEQ ID NO. 8); and CSF-1 receptor 
type receptor including CSF-1 receptor (SEQ ID NO. 10). 

15 47) A use according to claim 44 in which said receptor is a FPRL-1 receptor type 
receptor. 

48) A use according to claim 47 In which the FPRL-1 receptor type receptor of SEQ 
ID NO 2 is used or a variant, mutant, or fragment thereof having the same 

20 function. 

49) A method for treating a chronic inflammatory airway disease which method 
comprises administering to a being in need of such treatment a suitable amount 
of a pharmaceutical composition comprising at least one substance determined 

25 to be an activator or inhibitor of an ILM receptor 

50) A method according to claim 49 in which said receptor is a receptor selected 
from the group consisting of FPRL-1 receptor type receptor including FPRL-1 
receptor (SEQ ID NO. 2); HM74 receptor type receptor including HM74 receptor 

30 (SEQ ID NO. 21 ); AlCL receptor type receptor including AlCL receptor (SEQ ID 
NO. 6) ); ILT1 receptor type receptor including ILT1 receptor (SEQ ID NO. 12); 
SHPS-1 receptor type receptor including SHPS receptor (SEQ ID NO. 4); KDEL 
receptor 1 type receptor including KDEL receptor 1 (SEQ ID NO. 8); and CSF-1 
receptor type receptor including CSF-1 receptor (SEQ ID NO. 10). 

35 

51 ) A method according to claim 49 in which said receptor is a FPRL-1 receptor 
type receptor. 



BNSDOCID: <WO 0218g38A1 I > 



wo 02/18938 PCT/EP01/d9727 

52) A method according to claim 51 in which the FPRL-1 receptor type receptor of 
SEQ ID NO 2 Is used or a variant, mutant, or fragment thereof having the same 
function; 



53) A method according to claim 49 for treating a mammal 

54) A method according to claim 53 for treating a human being 

55) A method according to claim 49 for treating a chronic inflammatory ain^^ay 
disease selected from the group consisting of chronic bronchitis and COPD. 



56) A method for selectively modulating an ILM receptor in a macrophage, 
comprising administering a substance determined to be an activator or inhibitor 
of an ILM receptor. 

57) A method according to claim 56 in which the macrophage is involved in a 
chronic inflammatory ainvay disease 



58) A method according to claim 57 in which the chronic inflammatory airway 
disease is selected from the group consisting of chronic bronchitis and COPD 

59) A method according to claim 56 in which said receptor is a receptor selected 
from the group consisting of FPRL-1 receptor type receptor including FPRL-1 
receptor (SEQ ID NO. 2); HM74 receptor type receptor including HM74 receptor 
(SEQ ID NO. 21); AlCL receptor type receptor including AlCL receptor (SEQ ID 
NO. 6) ); ILT1 receptor type receptor including ILT1 receptor (SEQ ID NO. 12); 
SHPS-1 receptor type receptor including SHPS-1 receptor (SEQ ID NO. 4); 
KDEL receptor 1 type receptor including KDEL receptor 1 (SEQ ID NO. 8); and 
CSF-1 receptor type receptor including CSF-1 receptor (SEQ ID NO. 10). 

60) A method according to claim 56 in which said receptor is a FPRL-1 receptor 
type receptor. 

61 ) A method according to claim 60 In which the FPRL-1 receptor type receptor of 
SEQ ID NO 2 is used or a variant, rnutant, or fragrrient thereof having the same 
function. 
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SEQUENCE LISTING 

-<ll-0> Boehringer— I-ngeihei-m—P-ha-rma--^^ 



5 <120> Method for identifying substances which positively 
influence inflammatory conditions of chronic 
inflammatory airway diseases 



<130> 082_00n 

10 

<140> 
<141> 

<150> UK 0021484.1 
15 <151> 2000-09-01 

<160> 24 



20 



25 



<170> PatentIn Ver. 2.1 

<210> 1 

<211> 1910 

<212> DNA 

<213> Homo sapiens 



<400> 1 

gaaaaggagc ttagctgctg gtgctgctgg caagatggaa accaacttct ccactcctct 60 
gaatgaatat gaagaagtgt cctatgagtc tgctggctac actgttctgc ggatcctccc 120 
attggtggtg cttggggtca cctttgtcct cggggtcctg ggcaatgggc ttgtgatctg 180 

30 ggtggctgga ttccggatga cacgcacagt caccaccatc tgttacctga acctggccct 240 
ggctgacttt tctttcacgg ccacattacc attcctcatt gtctccatgg ccatgggaga 300 
aaaatggcct tttggctggt tcctgtgtaa gttaattcac atcgtggtgg acatcaacct 360 
ctttggaagt gtcttcttga ttggtttcat tgcactggac cgctgcattt gtgtcctgca 420 
tccagtctgg gcccagaacc accgcactgt gagtctggcc atgaaggtga tcgtcggacc 480 

35 ttggattctt gctctagtcc ttaccttgcc agttttcctc tttttgacta cagtaactat 540 
tccaaatggg gacacatact gtactttcaa ctttgcatcc tggggtggca cccctgagga 600 
gaggctgaag gtggccatta ccatgctgac agccagaggg attatccggt ttgtcattgg 660 
ctttagcttg ccgatgtcca .ttgttgccat ctgctatggg ctcattgcag . ccaagatcca 720. 
' caaaaagggc atgattaaat ccagccgtcc cttacgggtc ctcactgctg tggtggcttc 780 
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tttcttcatc 


tgttggtttc 


cctttcaact 


ggttgccctt 


ctgggcaccg 


tGtggctcaa 


840 


agagatgttg 


ttctatggca 


agtacaaaat 


cattgacatc 


ctggttaacc 


Gaacgagctc 


900 


-cctggeGttc 


ttcaacagct 


gcctcaaGeG- 


-Gatgc-tt-taG -gtct-t-tgtgg 


gccaagactt 


960 


ccgagagaga 


ctgatccact 


ccctgcccac 


Gagtctggag 


agggGcctgt 


Gtgaggactc 


1020 


agccccaact 


aatgacacgg 


ctgccaattc 


tgcttcacct 


cctgcagaga 


Gtgagttaca 


1080 


ggcaatgtga 


ggatggggtc 


agggatattt 


tgagttctgt 


tcatcctacG 


Gtaatgccag 


1140 


ttccagcttc 


atctaccctt 


gagtcatatt 


gaggcattGa 


aggatgcaca 


gGtcaagtat 


1200 


ttattcagga 


aaaatgcttt 


tgtgtccctg 


atttacfaact 


aagaaaiiaga 


Gagtcaggct 


1260 


actaaaatat 


tagtgttatt 


ttttgttttt 


tgaGttctgc 


ctataccctg 


gggtaagtgg 


1320 


agttgggaaa 


tacaagaaga 


gaaagaccgg 


taQQqatttcr 


taagacttag 


atgagatagt 


1380 


gcataataag 


gggaagactt 


taaagtataa 


agtaaaatgt 


ttgctgtagg 


ttttttatag 


1440 


ctattaaaaa 


aaatcagatt 


atggaagttt 


t c u t: c u a t: t ti 


rtagttugct 


aagagttttc 


1500 


tgtttctttt 


tcttacatca 


tgagtggact 


ttgcatttta 


tcaaatgcat 


tttctacatg 


1560 


tattaagatg 


gtcatattat 


tcttcttctt 


ttatgtaaat 


cattataaat 


aatgttcatt 


1620 


aagttctgaa 


tgttaaacta 


ctcttgaatt 


cctggaataa 


accacactta 


gtcctgatgt 


1680 


actttaaata 


tttatatctc 


acaggagttg 


gttagaattt 


ctgtgtttat 


gtttatatac 


1740 


tgttatttca 


ctttttctac 


tatccttgct 


aagttttcat 


agaaaataag 


gaacaaagag 


1800 


aaacttgtaa 


tggtctctga 


aaaggaattg 


agaagtaatt 


cctctgattc 


tgttttctgg 


1860 


tgttatatct 


ttattaaata 


ttcagaaaaa 


ttcaccagtg 


aaaaaaaaaa 




1910 



20 

<210> 2 
<211> 351 
<212> PRT 
25 <213> Homo sapiens 

<400> 2 

Met Glu Thr Asn Phe Ser Thr Pro Leu Asn Glu Tyr Glu Glu Val Ser 
15 10 15 

30 . 

Tyr Glu Ser Ala Gly Tyr Thr Val Leu Arg lie Leu Pro Leu Val Val 
20 25 30 

Leu Gly Val Thr Phe Val Leu Gly Val Leu Gly Asn Gly Leu Val He 
■ 35 ■ 35 . 40 .45 • 

Trp Val- Ala Gly Phe Arg- Met Thr Arg Thr Val Thr Thr lie Cys Tyr 



50. . .. 55 . 60 
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Leu Asn Leu Ala Leu Ala Asp Phe Ser Phe Thr Ala Thr Leu Pro Phe 

65 70 75 80 



Leu lie Val Ser Met Ala Met Gly Glu Lys Trp Pro Phe Gly Trp Phe 
5 85 90 95 

Leu Cys Lys Leu He His He Val Val Asp He Asn Leu Phe Gly Ser 
100 105 110 

10 Val Phe Leu He Gly Phe He Ala Leu Asp Arg Cys He Cys Val Leu 
115 120 125 

His Pro Val Trp Ala Gin Asn His Arg Thr Val Ser Leu Ala Met Lys 
130 135 140 

15 

Val He Val Gly Pro Trp He Leu Ala Leu Val Leu Thr Leu Pro Val 
145 150 155 160 

Phe Leu Phe Leu Thr Thr Val Thr He Pro Asn Gly Asp Thr Tyr Cys 
20 165 170 175 

Thr Phe Asn Phe Ala Ser Trp Gly Gly Thr Pro Glu Glu Arg Leu Lys 
180 185 190 

25 Val Ala He Thr Met Leu Thr Ala Arg Gly He He Arg Phe Val He 
195 200 205 

Gly Phe Ser Leu Pro Met Ser He Val Ala He Cys Tyr Gly Leu He 
210 215 220 

30 

Ala Ala Lys He His Lys Lys Gly Met He Lys Ser Ser Arg Pro Leu 
225 230 235 240 

Arg Val Leu Thr Ala Val Val Ala Ser Phe Phe He Cys Trp Phe Pro 
35 245 250 • 255 

Phe Gin Leu Val Ala Leu Leu Gly Thr Val Trp Leu Lys Glu Met Leu 
260 265 270 
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Phe Tyr Gly Lys Tyr Lys lie lie Asp lie Leu Val Asn Pro Thr Ser 
275 280 285 



Ser Leu Ala Phe Phe Asn Ser Cys Leu Asn Pro Met Leu Tyr Val Phe 
"5 290 295 300 

Val Gly Gin Asp Phe Arg Glu Arg Leu lie His Ser Leu Pro Thr Ser 
305 310 315 320 

10 Leu Glu Arg Ala Leu Ser Glu Asp Ser Ala Pro Thr Asn Asp Thr Ala 

325 330 335 

Ala Asn Ser Ala Ser Pro Pro Ala Glu Thr Glu Leu Gin Ala Met 
340 345 350 

15 

<210> 3 
<211> 2433 
<212> DNA 
20 <213> Homo sapiens 

<400> 3 

cagccgcggc ccatggagcc cgccggcccg gcccccggcc gcctcgggcc gctgctctgc 60 
ctgctgctcg ccgcgtcctg cgcctggtca ggagtggcgg gtgaggagga gctgcaggtg 120 

25 attcagcctg acaagtccgt atcagttgca gctggagagt cggccattct gcactgcact 180 
gtgacctccc tgatccctgt ggggcccatc cagtggttca gaggagctgg accagcccgg 24 0 
gaattaatct acaatcaaaa agaaggccac ttcccccggg taacaactgt ttcagagtcc 300 
acaaagagag aaaacatgga cttttccatc agcatcagta acatcacccc agcagatgcc 360 
ggcacctact actgtgtgaa gttccggaaa gggagccctg acacggagtt taagtctgga 420 

30 gcaggcactg agctgtctgt gcgtgccaaa ccctctgccc ccgtggtatc gggccctgcg 480 
gcgagggcca cacctcagca cacagtgagc ttcacctgcg agtcccacgg cttctcaccc 540 
agagacatca ccctgaaatg gttcaaaaat gggaatgagc tctcagactt ccagaccaac 600 
gtggaccccg taggagagag cgtgtcctac agcatccaca gcacagccaa ggtggtgctg 660 
acccgcgagg acgttcactc tcaagtcatc tgcgaggtgg cccacgtcac cttgcagggg 720 

35 gaccctcttc gtgggactgc caacttgtct gagaccatcc gagttccacc caccttggag 780 
gttactcaac agcccgtgag ggcagagaac caggtgaatg tcacctgcca ggtgaggaag 840 
-ttctaccccc- agagactaca gctgacctgg ttggagaatg gaaacgtgtc- ccggacagaa ■ 900 
acggcctcaa ccgttacaga gaacaaggat ggtacctaca actggatgag ctggctcctg 960 
gtgaatgtat 'ctgcccacag^gga^^^^ aagctcacct gccaggtgga ''gcafgacg^^ 
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cagccagcgg tcagcaaaag ccatgacctg aaggtctcag cccacccgaa ggagcagggc 1080 
tcaaataccg ccgctgagaa cactggatct aatgaacgga acatctatat tgtggtgggt 1140 
gtggtgtgca— c'cttrgct'ggt'~"ggcccta-ctg~~atggcggccc tctacctcgt"~ccga~atwga"r200' 
cagaagaaag cccagggctc cacttcttct acaaggttgc atgagcccga gaagaatgcc 1260 
5 agagaaataa cacaggacac aaatgatatc acatatgcag acctgaacct gcccaagggg 1320 
aagaagcctg ctccccaggc tgcggagccc aacaaccaca cggagtatgc cagcattcag 1380 
accagcccgc agcccgcgtc ggaggacacc ctcacctatg ctgacctgga catggtccac 1440 
ctcaaccgga cccccaagca gccggccccc aagcctgagc cgtccttctc agagtacgcc 1500 
agcgtccagg tcccgaggaa gtgaatggga ccgtggtttg ctctagcacc catctctacg 1560 

10 cgctttcttg tcccacaggg agccgccgtg atgagcacag ccaacccagt tcccggaggg 1620 
ctggggcggt gcaggctctg ggacccaggg gccagggtgg ctcttctctc cccacccctc 1680 
cttggctctc cagcacttcc tgggcagcca cggccccctc ccccaacatt gccacacacc 1740 
tggaggctga cgttgccaaa ccagccaggg aaccaacctg ggaagtggcc agaactgcct 1800 
ggggtccaag aactcttgtg cctccgtcca tcaccatgtg ggttttgaag accctcgact 18 60 

15 gcctccccga tgctccgaag cctgatcttc cagggtgggg aggagaaaat cccacctccc 1920 
ctgacctcca ccacctccac caccaccacc accaccacca ccaccactac caccaccacc 1980 
caactggggc tagagtgggg aagatttccc ctttagatca aactgcccct tccatggaaa 204 0 
agctggaaaa aaactctgga acccatatcc aggcttggtg aggttgctgc caacagtcct 2100 
ggcctc'cccc atccctaggc aaagagccat gagtcctgga ggaggagagg acccctccca 2160 

20 aaggactgga agcaaaaccc tctgcttcct tgggtccctc caagactccc tggggcccaa 2220 
ctgtgttgct ccacccggac ccatctctcc cttctagacc tgagcttgcc cctccagcta 2280 
gcactaagca acatctcgct gtaagcgcct gtaaattact gtgaaatgtg aaacgtgcaa 2340 
tcttgaaact gaggtgttag aaaacttgat ctgtggtgtt ttgttttgtt ttttttctta 2400 
aaacaacagc aacgtigaaaa aaaaaaaaaa aaa 2433 

25 



<210> 4 
<211> 503 
30 <212> PRT 

<213> Homo sapiens 

<400> 4 

Met Glu Pro Ala Gly Pro Ala Pro Gly Arg Leu Gly Pro Leu Leu Cys 
35 1 5 10 15 

Leu Leu Leu Ala Ala Ser Cys Ala Trp Ser Gly Val Ala Gly Glu Glu 
20 25 30 
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Glu Leu Gin Val lie Gin Pro Asp Lys Ser Val Ser Val Ala Ala Gly 
35 40 45 



Glu Ser Ala lie Leu His Cys Thr Val Thr Ser Leu lie Pro Val Gly 
5 50 55 60 

Pro lie Gin Trp Phe Arg Gly Ala Gly Pro Ala Arg Glu Leu lie Tyr 
65 70 75 80 

10 Asn Gin Lys Glu Gly His Phe Pro Arg Val Thr Thr Val Ser Glu Ser 

85 90 95 

Thr Lys Arg Glu Asn Met Asp Phe Ser lie Ser lie Ser Asn lie Thr 
100 105 . 110 

15 

Pro Ala Asp Ala Gly Thr. Tyr Tyr Cys Val Lys Phe Arg Lys Gly Ser . 
115 120 125 

Pro Asp Thr Glu Phe Lys Ser Gly Ala Gly Thr Glu Leu Ser Val Arg 
20 130 135 140 

Ala Lys Pro Ser Ala Pro Val Val Ser Gly Pro Ala Ala Arg Ala Thr 
145 150 155 160 

25 Pro Gin His Thr Val Ser Phe Thr Cys Glu Ser His Gly Phe Ser Pro 

165 170 175 

Arg Asp lie Thr Leu Lys Trp Phe Lys Asn Gly Asn Glu Leu Ser Asp 
180 185 190 

30 

Phe Gin Thr Asn Val Asp Pro Val Gly Glu Ser Val Ser Tyr Ser lie 
195 200 205 

His Ser Thr Ala Lys Val Val Leu Thr Arg Glu Asp Val His Ser Gin 
35 210 215 220 

. r -Vaa- Ile- Cys- Glu -Vai. Ala- His- Val -Thr "Leu-Gl^^ Asp -Pro -Leu -Arg • - 
225 230. 235 240 
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Gly Thr Ala Asn Leu Ser Glu Thr lie Arg Val Pro Pro Thr Leu Glu 

245 250 255 



Val Thr Gin Gin Pro Val Arg Ala Glu Asn Gin Val Asn Val Thr Cys 
5 260 265 270 

Gin Val Arg Lys Phe Tyr Pro Gin Arg Leu Gin Leu Thr Trp Leu Glu 
275 280 285 

10 Asn Gly Asn Val Ser Arg Thr Glu Thr Ala Ser Thr Val Thr Glu Asn 
290 295 300 

Lys Asp Gly Thr Tyr Asn Trp Met Ser Trp Leu Leu Val Asn Val Ser 
305 310 315 320 

15 

Ala His Arg Asp Asp Val Lys Leu Thr Cys Gin Val Glu His Asp Gly 

325 330 335 

Gin Pro Ala, Val Ser Lys Ser His Asp Leu Lys Val Ser Ala His Pro 
20 3 4 0 3 4 5 3 50 

Lys Glu Gin Gly Ser Asn Thr Ala Ala Glu Asn Thr Gly Ser Asn Glu 
355 360 365 

25 Arg Asn lie Tyr lie Val Val Gly Val Val Cys Thr Leu Leu Val Ala 
370 375 380 

Leu Leu Met Ala Ala Leu Tyr Leu Val Arg lie Arg Gin Lys Lys Ala 
385 390 395 400 

30 ••■ 

Gin Gly Ser Thr Ser Ser Thr Arg Leu His Glu Pro Glu Lys Asn Ala 

405 410 415 

Arg Glu lie Thr Gin Asp Thr Asn Asp lie Thr Tyr Ala Asp Leu Asn 
35 4 2 0 4 2 5 4-30 

Leu Pro Lys Gly Lys Lys • Pro Ala Pro Gin Ala Ala Glu Pro Asn Asn 
435 440 445 
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His Thr Glu Tyr Ala Ser lie Gin Thr Ser Pro Gin Pro Ala Ser Glu 
450 455 460 



Asp Thr Leu Thr Tyr Ala Asp Leu Asp Met Val His Leu Asn Arg Thr 
5 465 470 475 480 

Pro Lys Gin Pro Ala Pro Lys Pro Glu Pro Ser Phe Ser Glu Tyr Ala 

485 490 495 

10 Ser Val Gin Val Pro Arg Lys 

500 



<210> 5 
15 <211> 759 

.<212> DNA 

<213> Homo sapiens 





<400> 5 














20 


ctgtgctgta 


aaaacaagag 


taacattttt 


atattaaagt 


taaataaagt 


tacaactttg 


60 




aagagagttt 


ctgcaagaca 


tgacacaaag 


ctgctagcag 


aaaatcaaaa 


cgctgattaa 


120 




aagaagcacg 


gtatgatgac 


caaacataaa 


aagtgtttta 


taattgttgg 


tgttttaata 


180 




acaactaata 


ttattactct 


gatagttaaa 


ctaactcgag 


attctcagag 


tttatgcccc 


240 




tatgattgga 


ttggtttcca 


aaacaaatigc 


tattatttct 


ctaaagaaga 


aggagattgg 


300 


25 


aattcaagta 


aatacaactg 


ttccactcaa 


catgccgacc 


taactataat 


tgacaacata 


360 




gaagaaatga 


attttcttag 


gcggtataaa 


tgcagttctg 


atcactggat 


tggactgaag 


420 




atggcaaaaa 


atcgaacagg 


acaatgggta 


catggagcta 


catttaccaa 


atcgtttggc 


480 




atgagaggga 


gtgaaggatg 


tgcctacctc 


agcgatgatg 


gtgcagcaac 


agctagatgt 


540 




tacaccgaaa 


gaaaatggat 


ttgcaggaaa 


agaatacact 


aagttaatgt 


ctaagataat 


600 


30 


ggggaaaata 


gaaaataaca 


ttattaagtg 


taaaaccagc 


aaagtacttt 


tttaattaaa 


660 




caaagttcga 


gttttgtacc 


tgtctggtta 


attctgctta 


cgtgtcaggc 


tacacataaa 


720 




agccacttca 


aagattggca 


aaaaaaaaaa 


aaaaaaaaa 






759 



35 <210> 6 
<211> 149 

• •<212> -PRT 

<213> Homp sapiens 



«; ♦■ 4J'*m« i| ^ .jiTi-rl-ri^ --^-^^vif 
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Met Met Thr Lys His Lys Lys Cys Phe lie lie Val Gly Val Leu lie 

1 ^5 10 1-5- - 

Thr Thr Asn He He Thr Leu He Val Lys Leu Thr Arg Asp Ser Gin 
5 20 25 30 

Ser Leu Cys Pro Tyr Asp Trp He Gly Phe Gin Asn Lys Cys Tyr Tyr 
35 40 45 

10 Phe Ser Lys Glu Glu Gly Asp Trp Asn Ser Ser Lys Tyr Asn Cys Ser 
50 55 60 

Thr Gin His Ala Asp Leu Thr He He Asp Asn He Glu Glu Met Asn 
65 70 75 80 

15 

Phe Leu Arg Arg Tyr Lys Cys Ser Ser Asp His Trp He Gly Leu Lys 

85 90 95 

Met Ala Lys Asn Arg Thr Gly Gin Trp Val His Gly Ala Thr Phe Thr 
20 100 105 110 

Lys Ser Phe Gly Met Arg Gly Ser Glu Gly Cys Ala Tyr Leu Ser Asp 
115 120 125 

25 Asp Gly Ala Ala Thr Ala Arg Cys Tyr Thr Glu Arg Lys Trp He Cys 
130 135 140 

Arg Lys Arg He His 
145 

30 

<210> 7 

<211> 1086 

<212> DNA 

35 <213> Homo sapiens 

<400> 7 

ctaaaggtcc cctccccgga gcggagcgca cctagggtcc ctcttccgtc cccccagccc 60 
agctacccgt tcagaccagc agcctcgggg ggcacccccc gccagcctgc ctccctcccg 120 
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ctcagccctg ccagggttcc ccagccatga atctcttccg attcctggga gacctctccc 180 
acctcctcgc catcatcttg ctactgctca aaatctggaa gtcccgctcg tgcgccggaa 240 
tttcagggaa— gagGGagg-tG-Gtgfcttgctg— tggtgttcac tgcccgatat-ctggacGtct-300— 
tcaccaacta catctcactc tacaacacgt gtatgaaggt ggtctacata gcctgctcct 360 
5 tcaccacggt ctggttgatt tatagcaagt tcaaagctac ttacgatggg aaccatgaca 420 
cgttcagagt ggagttcctg gtcgttccca cagccattct ggcgttcctg gtcaatcatg 480 
acttcacccc tctggagatc ctctggacct tctccatcta cctggagtca gtggccatct 540 
tgccgcagct gttcatggtg agcaagaccg gcgaggcgga gaccatcacc agccactact 600 
tgtttgcgct aggcgtttac cgcacgctct atctcttcaa ctggatctgg cgctaccatt 660 

10 tcgagggctt cttcgacctc atcgccattg tggcaggcct ggtccagaca gtcctctact 720 
gcgatttctt ctacctctat atcaccaaag tcctaaaggg gaagaagttg agtttgccgg 7 80 
catagccccg gtcctctcca tctctctcct cggcagcagc gggaggcaga ggaaggcggc 840 
agaagatgaa gagctttccc atccaggggt gactttttta agaacccacc tcttgtgctc 900 
cccatcccgc ctcctgccgg gtttcagggg gacagtggag gatccaggtc ttggggagct 960 

15 caggacttgg gctgtttgta gtttttfegcc ttttagacaa gaaaaaaaaa tctttccact 1020 
ctttagtttt tgattctgat gactcgtttt ttcttctact ctgtggcccc aaattttata 1080 
aagtga 1086 



20 <210> 8 
<211> 212 
<212> PRT 

<213> Homo sapiens 
25 <400> 8 

Met Asn Leu Phe Arg Phe Leu Gly Asp Leu Ser His Leu Leu Ala lie 
15 10 15 

lie Leu Leu Leu Leu Lys lie Trp Lys Ser Arg Ser Cys Ala Gly lie 
30 20 25 30 

Ser Gly Lys Ser Gin Val Leu Phe Ala Val Val Phe Thr Ala Arg Tyr 
35 40 45 



35 Leu Asp Leu Phe Thr Asn Tyr lie Ser Leu Tyr Asn Thr Cys Met Lys 
50 .55 60 

. _ Val Val. Tyr .lie. Ala Cys . Ser Phe . Thr Thr Val ^Trp Leu. lie. Tyr Ser 

... . g^,. - ^ '" 70" ' . 75 -^^.~^«^™-»^^>g.Q™^.. 
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Lys Phe Lys Ala Thr Tyr Asp Gly Asn His Asp Thr Phe Arg Val Glu 

- —as 90- 95 

Phe Leu Val lie Pro Thr Ala lie Leu Ala Phe Leu Val Asn His Asp 
5 100 105 110 

Phe Thr Pro Leu Glu lie Leu Tirp Thr Phe Ser lie Tyr Leu Glu Ser 
115 120 125 

10 Val Ala lie Leu Pro Gin Leu Phe Met Val Ser Lys Thr Gly Glu Ala 
130 135 140 

Glu Thr lie Thr Ser His Tyr Leu Phe Ala Leu Gly Val Tyr Arg Thr 
145 150 155 160 

15 

Leu Tyr Leu Phe Asn Trp lie Trp Arg Tyr His Phe Glu Gly Phe. Phe 

165 170 175 

Asp Leu lie Ala lie Val Ala Gly Leu Val Gin Thr Val Leu Tyr Cys 
20 180 185 190 

Asp Phe Phe Tyr Leu Tyr lie Thr Lys Val Leu Lys Gly Lys Lys Leu 
195 200 205 

25 Ser Leu Pro Ala 
210 • 



<210> 9 
30 <211> 3992 
<212> DNA 

<213> Homo sapiens 
<400> 9 

35 ggcttcagga agggcagaca gagtgtccaa aagcgtgaga gcacgaagtg aggagaaggt 60 
ggagaagaga gaagaggaag aggaagagga agagaggaag cggagggaac tgcggccagg 120 
ctaaaagggg aagaagagga tcagcccaag" gaggaggaag aggaaaacaa gacaaacagc 180 
cagtgcagag gagaggaacg tgtgtccagt gtcccgatcc ctgcggagct agtagctgag .240 
- agctctgtgc cctgggcacc ttgcagccct gcacctgcct gccacttccc caccgaggcc 300 
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atgggcccag gagttctgct gctcctgctg gtggccacag cttggcatgg tcagggaatc 360 
ccagtgatag agcccagtgt ccccgagctg gtcgtgaagc caggagcaac ggtgaccttg 420 

egat-gtgtgg gcaatggcag cgtggaatgg-ga-tggeeccg-catcacctca ctggaccctg 480 

tactctgatg gctccagcag catcctcagc accaacaacg ctaccttcca aaacacgggg 540 
5 acctatcgct gcactgagcc tggagacccc ctgggaggca gcgccgccat ccacctctat 600 
gtcaaagacc ctgcccggcc ctggaacgtg ctagcacagg aggtggtcgt gttcgaggac 660 
caggacgcac tactgccctg tctgctcaca gacccggtgc tggaagcagg cgtctcgctg 720 
gtgcgtgtgc gtggccggcc cctcatgcgc cacaccaact actccttctc gccctggcat 780 
ggcttcacca tccacagggc caagttcatt cagagccagg actatcaatg cagtgccctg 840 

10 atgggtggca ggaaggtgat gtccatcagc atccggctga aagtgcagaa agtcatccca 900 
gggcccccag ccttgacact ggtgcctgca gagctggtgc ggattcgagg ggaggctgcc 960 
cagatcgtgt gctcagccag cagcgttgat gttaactttg atgtcttcct ccaacacaac 1020 
aacactaagc tcgcaatccc tcaacaatct gactttcata ataaccgtta ccaaaaagtc 1080 
ctgaccctca acctcgatca agtagatttc caacatgccg gcaactactc ctgcgtggcc 1140 

15 agcaacgtgc agggcaagca ctccacctcc atgttcttcc gggtggtaga gagtgcctac 1200 
ttgaacttga gctctgagca gaacctcatc caggaggtga ccgtggggga ggggctcaac 12 60 
ctcaaagtca tggtggaggc ctacccaggc ctgcaaggtt ttaactggac ctacctggga 1320 
cccttttctg accaccagcc tgagcccaag cttgctaatg ctaccaccaa ggacacatac 1380 
aggcacacct tcaccctctc tctgccccgc ctgaagccct ctgaggctgg ccgctactcc 1440 

20 ttcctggcca gaaacccagg aggctggaga gctctgacgt ttgagctcac ccttcgatac 1500 
cccccagagg taagcgtcat atggacattc atcaacggct ctggcaccct tttgtgtgct 1560 
gcctctgggt acccccagcc caacgtgaca tggctgcagt gcagtggcca cactgatagg 1620 
tgtgatgagg cccaagtgct gcaggtctgg gatgacccat accctgaggt cctgagccag 1680 
gagcccttcc acaaggtgac ggtgcagagc ctgctgactg ttgagacctt agagcacaac 1740 

25 caaacctacg agtgcagggc ccacaacagc gtggggagtg gctcctgggc cttcataccc 1800 
atctctgcag gagcccacac gcatcccccg gatgagttcc tcttcacacc agtggtggtc 18 60 
gcctgcatgt ccatcatggc cttgctgctg ctgctgctcc tgctgctatt gtacaagtat 1920 
aagcagaagc ccaagtacca ggtccgctgg aagatcatcg agagctatga gggcaacagt 1980 
tatactttca tcgaccccac gcagctgcct tacaacgaga agtgggagtt cccccggaac 204 0 

30 aacctgcagt ttggtaagac cctcggagct ggagcctttg ggaaggtggt ggaggccacg 2100 
gcctttggtc tgggcaagga ggatgctgtc ctgaaggtgg ctgtgaagat gctgaagtcc 2160 
acggcccatg ctgatgagaa ggaggccctc atgtccgagc tgaagatcat gagccacctg 2220 
ggccagcacg agaacatcgt caaccttctg ggagcctgta cccatggagg ccctgtactg 2280 
gtcatcacgg agtactgttg ctatggcgac ctgctcaact ttctgcgaag gaaggctgag 2340 

35 gccatgctgg gacccagcct gagccccggc caggaccccg agggaggcgt cgactataag 2400 
aacatccacc tcgagaagaa atatgtccgc agggacagtg gcttctccag ccagggtgtg 24 60 
giacacct a'tg **tg*gaga'tgag'^gcbtgtbt cc^ 
. gacctggaca. aggaggatgg. acggcccctg gagctccggg acctgcttca . cttctccagc 2580 . 



caagtagccc agggcatggc cttcctcgct tccaagaatt gcatccaccg ggacgtggca 2640 
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gcgcgtaacg tgctgttgac caatggtcat gtggccaaga ttggggactt cgggctggct 2700 

agggacatca tgaatgactc caactacatt gtcaagggca atgcccgcct gcctgtgaag 2760 

tggat'ggc'cc""cagagagcat ctttgactgt gtctacacgg~ttca-gagcga~cgt"ct'ggtcc 2820 

tatggcatcc tcctctggga gatcttctca cttgggctga atccctaccc tggcatcctg 2880 

5 gtgaacagca agttctataa actggtgaag gatggatacc aaatggccca gcctgcattt 2940 

gccccaaaga atatatacag catcatgcag gcctgctggg ccttggagcc cacccacaga 3000 

cccaccttcc agcagatctg ctccttcctt caggagcagg cccaagagga caggagagag 3060 

cgggactata ccaatctgcc gagcagcagc agaagcggtg gcagcggcag cagcagcagt 3120 

gagctggagg aggagagctc tagtgagcac ctgacctgct gcgagcaagg ggatatcgcc 3180 

10 cagcccttgc tgcagcccaa caactatcag ttctgctgag gagttgacga cagggagtac 3240 

cactctcccc tcctccaaac ttcaactcct ccatggatgg ggcgacacgg ggagaacata 3300 

caaactctgc cttcggtcat ttcactcaac agctcggccc agctctgaaa cttgggaagg 3360 

tgagggattc aggggaggtc agaggatccc acttcctgag catgggccat cactgccagt 3420 

caggggctgg gggctgagcc ctcacccccc gcctccccta ctgttctcat ggtgttggcc 3480 

15 tcgtgtttgc tatgccaact agtagaacct tctttcctaa tccccttatc ttcatggaaa 3540 

tggactgact ttatgcctat gaagtcccca ggagctacac tgatactgag aaaaccaggc 3600 

tctttggggc tagacagact ggcagagagt gagatctccc tctctgagag gagcagcaga 3660 

tgctcacaga ccacactcag ctcaggcccc ttggagcagg atggctcctc taagaatctc 3720 

acaggacctc ttagtctctg ccctatacgc cgccttcact ccacagcctc acccctccca 3780 

20 cccccatact ggtactgctg taatgagcca agtggcagct aaaagttggg ggtgttctgc 3840 

ccagtcccgt cattctgggc tagaaggcag gggaccttgg cattggctgg ccacaccaag 3900 

caggaagcac aaactccccc aagctgactc atcctaacta acagtcacgc cgtgggatgt 3960 

ctctgtccac attaaactaa cagcattaat gc 3992 



25 

<210> 10 
<211> 972 
<212> PRT 

<213> Homo sapiens 

30 

<400> 10 

Met Gly Pro Gly Val Leu Leu Leu Leu Leu Val Ala Thr Ala Trp His 
15 10 15 

35 Gly Gin Gly lie Pro Val lie Glu Pro Ser Val Pro Glu Leu Val Val 

20 25 30 

Lys Pro Gly Ala Thr Val Thr Leu Arg Cys Val Gly Asn Gly Ser Val 



35 . 40 45 
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Glu Trp Asp Gly Pro Pro Ser Pro His Trp Thr Leu Tyr Ser Asp Gly 

59 55 60 

Ser Ser Ser lie Leu Ser Thr Asn Asn Ala Thr Phe Gin Asn Thr Gly 
5 65 70 75 80 

Thr Tyr Arg Cys Thr Glu Pro Gly Asp Pro Leu Gly Gly Ser Ala Ala 

85 90 95 

10 lie His Leu Tyr Val Lys Asp Pro Ala Arg Pro Trp Asn Val Leu Ala 

100 105 110 

Gin Glu Val Val Val Phe Glu Asp Gin Asp Ala Leu Leu Pro Cys Leu 
115 120 . 125 

15 

Leu Thr Asp Pro. Val Leu Glu Ala -Gly Val . Ser Leu Val Arg Val Arg 
130 135 140 

Gly Arg Pro Leu Met Arg His Thr Asn Tyr Ser Phe Ser Pro Trp His 
20 145 150 155 ■ 160 

Gly Phe Thr lie His Arg Ala Lys Phe lie Gin Ser Gin Asp Tyr Gin 

165 170 175 

25 Cys Ser Ala Leu Met Gly Gly Arg Lys Val Met Ser lie Ser lie Arg 

180 185 190 

Leu Lys Val Gin Lys Val lie Pro Gly Pro Pro Ala Leu Thr Leu Val 
195 200 205 

30 

Pro Ala Glu Leu Val Arg lie Arg Gly Glu Ala Ala Gin lie Val Cys 
210 215 220 

Ser Ala Ser Ser Val Asp Val. Asn Phe Asp Val Phe Leu Gin His Asn 
35 225 230 235 240 

■ Asn • Thr"Lys " Leu -Ala-"rie"Pro-Gln Gin Ser~ Asp" Phe— His-'Asn— Asn-Arg 
. 245. . . 250 255 
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Tyr Gin Lys Val Leu Thr Leu Asn Leu Asp Gin Val Asp Phe Gin His 
260 265 270 



Ala Gly Asn Tyr Ser Cys Val Ala Ser Asn Val Gin Gly Lys His Ser 
5 275 280 285 

Thr Ser Met Phe Phe Arg Val Val Glu Ser Ala Tyr Leu Asn Leu Ser 
290 295 300 

10 Ser Glu Gin Asn Leu lie Gin Glu Val Thr Val Gly Glu Gly Leu Asn 
305 310 315 320 

Leu Lys Val Met Val Glu Ala Tyr Pro Gly Leu Gin Gly Phe Asn Trp 
- 325 330 335 

15 

Thr Tyr Leu Gly Pro Phe Ser Asp His Gin Pro Glu Pro Lys Leu Ala 
340 345 350 

Asn Ala Thr Thr Lys Asp Thr Tyr Arg His Thr Phe Thr Leu Ser. Leu 
20 3 5 5 3 6 0 3 65 

Pro Arg Leu Lys Pro • Ser Glu Ala Gly Arg..- Tyr Ser Phe Leu Ala Arg 
370 375 380 

25 Asn Pro Gly Gly Trp Arg Ala Leu Thr Phe Glu Leu Thr Leu Arg Tyr 
385 390 395 400 

Pro Pro Glu Val Ser Val He Trp Thr Phe He Asn Gly Ser Gly Thr 

405 410 415 

30 - 

Leu Leu Cys Ala Ala Ser Gly Tyr Pro Gin Pro Asn Val Thr Trp Leu 
420 425 430 

Gin Cys Ser Gly His Thr Asp Arg Cys Asp Glu Ala Gin Val Leu Gin 
35 435 440 445 • 

Val Trp Asp Asp Pro Tyr Pro Glu Val Leu Ser Gin Glu Pro Phe His 

450 455 . 460 
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Lys Val Thr Val Gin Ser Leu Leu Thr Val Glu Thr Leu Glu His Asn 

465 470 475 480 



Gin Thr Tyr Glu Cys Arg Ala His Asn Ser Val Gly Ser Gly Ser Trp 
5 485 490 495 

Ala Phe lie Pro lie Ser Ala Gly Ala His Thr His Pro Pro Asp Glu 
500 505 510 

10 Phe Leu Phe Thr Pro Val Val Val Ala Cys Met Ser lie Met Ala Leu 
515 520 525 

Leu Leu Leu Leu Leu Leu Leu Leu Leu Tyr Lys Tyr • Lys Gin Lys Pro 
530 535 540 

15 

Lys Tyr Gin Val Arg Trp Lys lie lie Glu Ser Tyr Glu Gly Asn Ser 
545 550 555 560 

Tyr Thr Phe lie Asp Pro Thr Gin Leu Pro Tyr Asn Glu Lys Trp Glu 
20 565 570 575 

Phe Pro Arg Asn Asn Leu Gin Phe Gly Lys Thr Leu Gly Ala Gly Ala 
. 580 585 590 

25 Phe Gly Lys Val Val Glu Ala Thr Ala Phe Gly Leu Gly Lys Glu Asp 
595 600 605 

Ala Val Leu Lys Val Ala Val Lys Met Leu Lys Ser Thr Ala His Ala 
610 615 620 

30 

Asp Glu Lys Glu Ala Leu Met Ser Glu Leu Lys lie Met Ser His Leu 
625 630 635 640 

Gly Gin His Glu Asn lie Val Asn Leu Leu Gly Ala Cys Thr His Gly 
35 645 650 ' 655 

* ' GlY"P2f6*"Val"Le^ ire'^'Thr'"Glu' Tyif'Cys Cys Tyr'^Gry^A^p'^Leu-'-Treu-' 
. 660 665 670 . 
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Asn Phe Leu Arg Arg Lys Ala Glu Ala Met Leu Gly Pro Ser Leu Ser 
675 680 685 



Pro Gly Gin Asp Pro Glu Gly Gly Val Asp Tyr Lys Asn lie His Leu 
6 690 695 700 

Glu Lys Lys Tyr Val Arg Arg Asp Ser Gly Phe Ser Ser Gin Gly Val 
705 710 715 720 

10 Asp Thr Tyr Val Glu Met Arg Pro Val Ser Thr Ser Ser Asn Asp Ser 

725 730 735 

Phe Ser Glu Gin Asp Leu Asp Lys Glu Asp Gly Arg Pro Leu Glu Leu 
740 745 750 

15 

Arg Asp Leu Leu His Phe Ser Ser Gin Val Ala Gin Gly Met Ala Phe 
755 760 765 

Leu Ala Ser. Lys Asn Cys lie His Arg Asp Val Ala Ala Arg Asn Val 
20 7 7 0 7 7 5 7 8 0 

Leu Leu Thr Asn Gly His Val Ala Lys lie. Gly Asp Phe Gly Leu Ala 
785 790 795 800 

25 Arg Asp lie Met Asn Asp Ser Asn Tyr lie Val Lys Gly Asn Ala Arg 

805 810 815 

Leu Pro Val Lys Trp Met Ala Pro Glu Ser lie Phe Asp Cys Val Tyr 
820 825 830 

30 

Thr Val Gin Ser Asp Val Trp Ser Tyr Gly lie Leu Leu Trp Glu lie 
835 840 845 

Phe Ser Leu Gly Leu Asn Pro Tyr Pro Gly lie Leu Val Asn Ser Lys 
35 8 5 0 8 5 5 8 60 

■ Phe Tyr Lys Leu Val Lys A3p Gly Tyr Gin Met Ala Gin Pro Ala Phe 
865 . 870 875 . 880 
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Ala Pro Lys Asn lie Tyr Ser lie Met Gin Ala Cys Trp Ala Leu Glu 

885 890 895 



Pro Thr His Arg Pro Thr Phe Gin Gin lie Cys Ser Phe Leu Gin Glu 
5 900 905 910 

Gin Ala Gin Glu Asp Arg Arg Glu Arg Asp Tyr Thr Asn Leu Pro Ser 
915 920 925 

10 Ser Ser Arg Ser Gly Gly Ser Gly Ser Ser Ser Ser Glu Leu Glu Glu 
930 935 940 

Glu Ser Ser Ser Glu His Leu Thr Cys Cys Glu Gin Gly Asp lie Ala 
945 950 955 960 

15 

Gin Pro Leu Leu Gin Pro Asn Asn Tyr Gin Phe Cys 

965 970 



20 <210> 11 
<211> 1696 
<212> DNA 

<213> Homo sapiens 
25 <400> 11 

ccgagtgtcc acaccctgtg cgtctctctg tcctgccagc actgagggct catccatccg 60 
cagagcaggg cagtgggagg agacgccatg acccccatcc tcacggtcct gatctgtctc 120 
gggctgagtc tgggccccag gacccacgtg caggcagggc acctccccaa gcccaccctc 180 
tgggctgagc caggctctgt gatcatccag ggaagtcctg tgaccctcag gtgtcagggg 240 
30 agccttcagg ctgaggagta ccatctatat agggaaaaca aatcagcatc ctgggttaga 300 
cggatacaag agcctgggaa gaatggccag ttccccatcc catccatcac ctgggaacac 360 
gcagggcggt atcactgtca gtactacagc cacaatcact catcagagta cagtgacccc .420 
ctggagctgg tggtgacagg agcctacagc aaacccaccc tctcagctct gcccagccct 480 
gtggtgacct taggagggaa cgtgaccctc cagtgtgtct cacaggtggc atttgacggc 540 
35 ttcattctgt gtaaggaagg agaagatgaa cacccacaac gcctgaactc ccattccc^t 600 
gcccgtgggt ggtcctgggc catcttctcc gtgggccccg tgagcccgag tcgcaggtgg 660 
t cgt acaggt 'get at get t a t gact cgkac t ct ccctat'g tgtggt ct c t* acccag€gair'7 2 0" 
ctcctggagc tcctggtccc aggtgtttct aagaagccat cactctcagt gcagccaggt 780 
cctatggtgg cccctgggga gagcctgacc ctccag tgtg tc tctgatgt cgg ctacgac 840 
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agatttgttc 


tgtataagga 


gggagaacgt 


gacttcctcc 


agcgccctgg ttggcagccc 


yuu 




caggctgggc 


tctcccaggc- 


caactiicacc 


ctgggccctg 


tgagcccctc 


ccs^ccractcsac 






~ cag ta'caigaf 


"gc ta'cagt gc"" 


"acaca a c c t c 


tcctccgagt-ggtcggcccc- 


■~ca*crtrra cc cc 






ctggacatcc 


tgatcacagg 


acagtrctial: 


gacagaccct 


ctctctcggt 




1 AO 

lOoO 


O 


cccacagtag 


ccccaggaaa 


gaacgtgacc 


ctgctgtgtc 


agtcacgggg 




1140 




actttccttc 


tgaccaagga 


gggggcaggc 


catcccccac tgcatctgag 




1200 




caagctcagc 


agaaccaggc 


tgaattccgc 


atgggtcctg 


tgacctcagc 


/"I M ■ 1 n^f^r^ 

ccacyugggg 


1260 




acctacagat 


gctacagctc 


actcagctcc 


aacccctacc 


tgctgtctct 


ccccagizgac 


1320 




cccctggagc 


tcgtggtctc 


agcatcccta 


ggccaacacc 


cccaggatta 


cacag'bggag 


1380 


10 


aatctcatcc 


gcatgggtgt 


ggctggcttg gtcctggtgg tcctcgggat 


tctgctattt 


1440 




gaggctcagc 


acagccagag 


aagcctacaa 


gatgcagccg 


ggaggtgaac 


agcagagagg 


1500 




acaatgcata 


cttcagcgtg 


gtggagcctc 


agggacagat 


ctgatgatcc 


caggaggctc 


1560 




tggaggacaa 


tctaggacct 


acattatctg 


gactgtatgc 


tggtcatttc 


tagagacagc 


1620 




aatcaatatt 


tgagtgtaag 


gaaactgtct 


ggggtgattc 


ctagaagatc 


attaaactgt 


1680 


15 


ggtacatttt 


tttgtc 










1696 



<210> 12- 
20 <211> 466 
<212> PRT 

<213> Homo sapiens 
<400> 12 

26 Met Thr Pro lie Leu Thr Val Leu lie Cys Leu Gly Leu Ser Leu Gly 
15 10 15 

Pro Arg Thr His Val Gin Ala Gly His Leu Pro Lys Pro Thr Leu Trp 
20 25 30 

30 

Ala Glu Pro Gly Ser Val lie lie Gin Gly Ser Pro Val Thr Leu Arg 
35 40 45 

cys Gin Gly Ser Leu Gin Ala Glu Glu Tyr His Leu Tyr Arg Glu Asn 
35 50 55 60 • 

Lys S^r Ala Ser Trp VaX Arg Arg lie Gin Glu Pro Gly Lys Asn^ Gly 
65 70 75 80 
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Gin Phe Pro lie Pro Ser lie Thr Trp Glu His Ala Gly Arg Tyr His 

85 90 95 



Cys Gin Tyr Tyr Ser His Asn His Ser Ser Glu Tyr Ser Asp Pro Leu 
5 100 105 110 

Glu Leu Val Val Thr Gly Ala Tyr Ser Lys Pro Thr Leu Ser Ala Leu 
115 120 125 

10 Pro Ser Pro Val Val Thr Leu Gly Gly Asn Val Thr Leu Gin Cys Val 
130 135 140 

Ser Gin Val Ala Phe Asp Gly Phe lie Leu Cys Lys Glu Gly Glu Asp 
145 150 155 160 

15 

Glu His Pro Gin Arg Leu Asn Ser His Ser His Ala Arg Gly Trp Ser 

165 170 175 

Trp Ala lie Phe Ser Val Gly Pro Val Ser Pro Ser Arg Arg Trp Ser 
20 180 185 190 

Tyr Arg Cys Tyr Ala Tyr Asp Ser Asn Ser Pro Tyr Val Trp Ser Leu 
195 200 205 

25 Pro Ser Asp Leu Leu Glu Leu Leu Val Pro Gly Val Ser Lys Lys Pro 
210 215 220 

Ser Leu Ser Val Gin Pro Gly Pro Met Val Ala Pro Gly Glu Ser Leu 
225 230 235 240 

30 

Thr Leu Gin Cys Val Ser Asp Val Gly Tyr Asp Arg Phe Val Leu Tyr 

245 250 255 

Lys Glu Gly Glu Arg Asp . Phe . Leu Gin Arg Pro Gly Trp Gin Pro Gin 
35 260 265 270 

--;^-^''GiY-L-eu~ser Gln'Al^^ - 
275 ... 280 . 285 
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His Gly Gly Gin Tyr Arg Cys Tyr Ser Ala His Asn Leu Ser Ser Glu 
290 295 300 - 



Trp Ser Ala Pro Ser Asp Pro Leu Asp lie Leu lie Thr Gly Gin Phe 
5 305 310 315 320 

Tyr Asp Arg Pro Ser Leu Ser Val Gin Pro Val Pro Thr Val Ala Pro 

325 330 335 

10 Gly Lys Asn Val Thr Leu Leu Cys Gin Ser Arg Gly Gin Phe His Thr 

340 345 350 

Phe Leu Leu Thr Lys Glu Gly Ala Gly His Pro Pro Leu His Leu Arg 
355 360 365 

15 

Ser Glu His Gin Ala Gin Gin Asn Gin Ala Glu Phe Arg Met Gly Pro 
370 375 380 

Val Thr Ser Ala His Val Gly Thr Tyr Arg Cys Tyr Ser Ser Leu Ser 
20 385 390 395 400 

Ser Asn Pro Tyr Leu Leu Ser Leu Pro Ser Asp Pro Leu Glu Leu Val 

405 410 415 

25 Val Ser Ala Ser Leu Gly Gin His Pro Gin Asp Tyr Thr Val Glu Asn 

420 425 430 

Leu lie Arg Met Gly Val Ala Gly Leu Val Leu Val Val Leu Gly lie 
435 440 445 

30 

Leu Leu Phe Glu Ala Gin His Ser Gin Arg Ser Leu Gin Asp Ala Ala 
450 455 460 



Gly Arg 
35 4 65 
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10 



15 



20 



25 



30 



<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 
<400> 13 

ggccagtgaa ttgtaatacg actcactata gggaggcggt tttttttttt tttttttttt 60 
ttt 63 

<210> 14 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 14 

gtcgtcaaga tgctaccgtt cagga 25 

<210> 15 
<211> 48 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 



<400> 15 



ggggacaagt ttgtacaaaa aagcaggcta tggaaaccaa cttctcca 



48 



<210> 16 
<2li>"'53 



<212> DNA 




<213> Artificial Sequence 
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<220> 

<:223>^"Descript'ion' of Artificial— Sequence-:— Primer 

5 <400> 16 

ggggaccact ttgtacaaga aagctgggtt cacattgcct gtaactcagt etc 



<210> 17 
10 <211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

15 <223> Description of Artificial Sequence: Primer 
<400> 17 

agcccatagc agatggcaac 

20 

<210> 18 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

25 

<220> 

<223> Description of Artificial Sequence: Primer 

<400> 18 
30 tgtactttca actttgcatc ctgg 



<210> 19 
<211> 28 
35 <212> DNA 

<213> Artificial Sequence 

<220> 

_<2 2 3> ^ Desc ription of Ar tificial Sequence : Primer^ 
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<400> 19 

aagccaatga caaaccggat aatccctc 28 
<210> 20 
5 <211> 2051 
<212> DNA 

<213> Homo sapiens 



<400> 20 

10 cgccactttg ctggagcatt cactaggcga ggcgctccat cggactcact agccgcactc 60 
atgaatcggc accatctgca ggatcacttt ctggaaatag acaagaagaa ctgct^tgtg 120 
ttccgagatg acttcattgc caaggtgttg ccgccggtgt tggggctgga gtttatcttt 180 
gggcttctgg gcaatggcct tgccctgtgg attttctgtt tccacctcaa gtcctggaaa 240 
tccagccgga ttttcctgtt caacctggca gtagctgact ttctactgat catctgcctg 300 

15 ccgttcgtga tggactacta tgtgcggcgt tcagactgga actttgggga catcccttgc 360 
' cggctggtgc tcttcatgtt tgccatgaac cgccagggca gcatcatctt cctcacggtg 420 
gtggcggtag acaggtattt ccgggtggtc catccccacc acgccctgaa caagatctcc 480 
aattggacag cagccatcat ctcttgcctt ctgtggggca tcactgttgg cctaacagtc 540 
cacctcctga agaagaagtt gctgatccag aatggccctg caaatgtgtg catcagcttc 600 

20 agcatctgcc ataccttccg gtggcacgaa gctatgttcc tcctggagtt cctcctgccc 660 
ctgggcatca tcctgttctg ctcagccaga attatctgga gcctgcggca gagacaaatg 720 
gaccggcatg ccaagatcaa gagagccatc accttcatca tggtggtggc catcgtcttt 780 
gtcatctgct tccttcccag cgtggttgtg cggatccgca tcttctggct cctgcacact 840 
tcgggcacgc agaattgtga agtgtaccgc tcggtggacc tggcgttctt tatcactctc 900 

25 agcttcacct acatgaacag catgctggac cccgtggtgt actacttctc cagcccatcc 960 
tttcccaact tcttctccac tttgatcaac cgctgcctcc agaggaagat gacaggtgag 1020 
ccagataata accgcagcac gagcgtcgag ctcacagggg accccaacaa aaccagaggc 1080 
gctccagagg cgttaatggc caactccggt gagccatgga gcccctctta tctgggccca 1140 
acctcaaata accattccaa gaagggacat tgtcaccaag aaccagcatc tctggagaaa 1200 

30 cagttgggct gttgcatcga gtaatgtcac tggactcggc ctaaggtttc ctggaacttc 1260 
cagattcaga gaatctgatt tagggaaact gtggcagatg agtgggagac tggttgcaag 1320 
gtgtgaccac aggaatcctg gaggaacaga gagtaaagct tctaggcatc tgaaacttgc 1380 
ttcatctctg acgctcgcag gactgaagat gggcaaattg taggcgtttc tgctgagcag 14 40 
agttggagcc agagatctac ttgtgacttg ttggccttct tcccacatct gcctcagact 1500 

35 ggggggggct cagctcctcg ggtgatatct agcctgcttg tgagctctag cagggataag 1560 
gagagctgag attggaggga attgtgttgc tcctggagga agcccaggca tcattaaaca 1620 
agccagtagg tcacctggct tccgtggacc aattcatctt tcagacaagc tttagagaaa 1680 
' tggactcagg gaagagactc acatgctttg gttagtatct gtgtttccgg tgggtgtaat 1740 
aqqqqattag; ccccagaagg gactgagcta^^^ a^^^ ^"^^"^.^^^^fx^^ ^^.^^^^^gg^ ^.^^^ 
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ttgctgcttt caaccagcga ctaatgcaat ccattcctct cttgtttata gtaatctaag 1860 

ggttgagcag ttaaaacggc ttcaggatag aaagctgttt cccacctgtt tcgttttacc 1920 

attaaaaggg aaacgtgcct ctgccccacg~ggtagagggg gtgcacgttc-circceggttc-lWO" 

cttcgcttgt gtttctgtac ttaccaaaaa tctaccactt caataaattt tgataggaga 2040 

6 caaaaaaaaa a 2051 



<210> 21 
<211> 387 
10 <212> PRT 

<213> Homo sapiens 

<400> 21 

Met Asn Arg His His Leu Gin Asp His Phe Leu Glu lie Asp Lys Lys 
15 1 5 10 15 

Asn Cys Cys Val Phe Arg Asp Asp Phe lie Ala Lys Val Leu Pro Pro 
20 25 30 

20 Val Leu Gly Leu Glu Phe lie Phe Gly Leu Leu Gly Asn Gly Leu Ala 
35 40 45 

Leu Trp lie Phe Cys Phe His Leu Lys Ser Trp Lys Ser Ser Arg He 
50 55 60 

25 

Phe Leu Phe Asn Leu Ala Val Ala Asp Phe Leu Leu He He Cys Leu 
65 70 75 80 

Pro Phe Val Met Asp Tyr Tyr Val Arg Arg Ser Asp Trp Asn Phe Gly 
30 8 5 9 0 9 5 

Asp He Pro Cys Arg Leu Val Leu Phe Met Phe Ala Met Asn Arg Gin 
100 105 110 

35 Gly Ser He He Phe Leu Thr Val Val Ala Val Asp Arg Tyr Phe Arg 
115 120 125 

Val Val His Pro His His Ala Leu Asn Lys He Ser Asn Trp Thr Ala 

130 . 135 140 
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Ala lie lie Ser Cys Leu Leu Trp Gly lie Thr Val Gly Leu Thr Val 

145 1-50 155 1-60- 

His Leu Leu Lys Lys Lys Leu Leu lie Gin Asn Gly Pro Ala Asn Vail 
5 165 170 175 

Cys lie Ser Phe Ser lie Cys His Thr Phe Arg Trp His Glu Ala Met 
180 185 190 

10 Phe Leu Leu Glu Phe Leu Leu Pro Leu Gly lie lie Leu Phe Cys Ser 
195 200 205 

Ala Arg lie He Trp Ser Leu Arg Gin Arg Gin Met Asp Arg His Ala 
210 215 220 

15 

Lys He Lys Arg Ala He Thr Phe He Met Val Val Ala He Val Phe 
225 230 235 240 

Val He Cys Phe Leu Pro Ser Val Val Val Arg He Arg He Phe Trp 
20 245 250 255 

Leu Leu His Thr Ser Gly Thr Gin Asn Cys Glu Val Tyr Arg Ser Val 
260 265 270 

25 Asp Leu Ala Phe Phe He Thr Leu Ser Phe Thr Tyr Met Asn Ser Met 
275 280 285 

Leu Asp Pro Val Val Tyr Tyr Phe Ser Ser Pro Ser Phe Pro Asn Phe 
290 295 300 

30 

Phe Ser Thr Leu He Asn Arg Cys Leu Gin Arg Lys Met Thr Gly Glu 
305 310 315 320 

Pro Asp Asn Asn Arg Ser Thr Ser Val Glu Leu Thr Gly Asp Pro Asn 
35 325 330 335 



Lys "Thr ■ Arg~ GlV "Ala~ Pro~ Ash' Ser '(Sly Glu "Pro" 

340 345 ■ 350 
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Trp Ser Pro Ser Tyr Leu Gly Pro Thr Ser Asn Asn His Ser Lys Lys 

355 360 365 



Gly His Cys His Gin Glu Pro Ala Ser Leu Glu Lys Gin Leu Gly Cys 
6 370 375 380 

Cys lie Glu 
385 

10 

<210> 22 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

15 

<220> 

<223> Description of Artificial Sequence: Primer 
<400> 22 

20 

20 agcccatagc agatggcaac 

<210> 23 • 
<211> 24 
<212> DNA 
25 <213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Primer 
30 <400> 23 

tgtactttca actttgcatc ctgg 24 

<210> 24 
<211> 28 
35 <212> DNA 

<213> Artificial Sequence 

<220> 

<22 3> Descripti on of A rtifi ^ ,.?®.SKS5i^®-r~.-^^^™®^~- , 
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<400> 24 

aagccaatga-caaaccggat aatccctc 



28 



28 
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whereas the application provides support within the meaning of Article 6 
PCT and/or disclosure within the meaning of Article 5 PCT for only a very 
limited number of such substances. In the present case, the claims so 
lack support, and the application so lacks disclosure, that a meaningful 
search over the whole of the claimed scope is impossible. Independent of 
the above reasoning, the claims also lack clarity (Article 6 PCT). An 
attempt is made to define the substances by reference to a result to be 
achieved. Again, this lack of clarity in the present case is such as to 
render a meaningful search over the whole of the claimed scope 
impossible. Consequently, the search has been carried out for those parts 
of the claims which appear to be clear, supported and disclosed, namely 
those parts relating to MMK-1, PMA, smoke, LPS, Lipoxin A4, W-peptlde, 
MCP-1. 
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is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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SEQUENCE LISTING 



5 <120> Method fox identifying substances which positively 
influexxc« InClaiiranatory conditions of chronic 
inflammatory airway diseases 



<130> O82_00n 

<140> 
<141> 



<150> UK 002148^.1 
16 <151> 2DO0-'0&-01 

<16D> 29 

<170> P^tentln Ver. 2.1 



20 



<210> 1 

<2H> 1910 

<2a2> DNA 

<213> Homjci &apien^ 



2B 



gaaaaggagc ttatgctgctg gtQ0t<JC:t^f9P Oaagatggaa accaitcttot ca^^tccrtct 50 
gaatgaatat gaa^faagt^t crctatgagtc tgctijgctKC a^tgttctgc ggatcGtocc 12 D 
attggtggtg cttggggt ca cctttgtoct cggggl^cctg ggcaatgggc ttgtgatctg 180 

30 ggtggctgga ttccggatga {^acgc^1cagt caccacc!atc tgttacctga acctggccct 3^4 0 
ggctgacttt t-ctttcacgg ccacat; tSiOC attcctcatt gtortcc^itgg ccatg^gago 300 
aaa&t^gcct ttt^got^^t toctgtgtaa gttaatlcac fttcgtggt^g acatcaaoct 3 SO 
ctttg^aagt gtcttcttga ttggtttcat tgoactgg^tc cgc^tgcattt gtgtcctgca 420 
tccagtctg^ gcccagaacc accgcactgt gag-tctggccs atgaaggtga icgtcggacc 4 BO 

35 ttggattctt gctctagtcc ttaccttgcc agtuttectD tttttgacta cagnaactet 5d0 
tooa^atggg gacacatact gtactttcaa cstttgcatcc tgg^gtg^uck cccctgagga 600 
' ' gagggtgaag gtggqcatta crcat^etgac 'ag<:sbagaggg "att^tcc^^ -.^ . 

dtttagottg ccgatgtcca ttgttgccat otgotatggg cticattgDag ccaagatcca 720 
caaaaagf95C ^tgattaaat coagccgtcC Orttacgggtc ctcactgCitQ tggtggcttc 760 
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tttCttCiitO tgttcfgtttcr cctttcaact gqttgccctt ctgggcaccg tct^gctcaa 840 
agagcat^ttg ttctatggca agtacasaat cattgacatc ctggttdaoc oaac^agcftc 900 
cat ggcGtrt-D—t^Ba acagc't—gGc^caa CGc-cat get tt ac gt cttngt gg-gcca agaxi^-^S gO — 



ccgagagaga ctgatccact ccctgcccac cagtctggag agggccctgt ct^agg^OtC ^020 
6 agccccaact aa-tgacacgg ctgccaattc tgcttcacct cctgcagaga c-t9$gl;taca £080 

ggcaal:gtga ggatggggtc agggata-ttt tgagttctgt tcatcctaDC ctaatgcoa^ il40 

ttccagcttc stctaccctt. gagtcatatt gai^gcattca aggettgcaca gct;caagtat 1200 
ttattcagga aaaatgcttt tgtgtccctg n-tttggggct naQrdaataga cagtcaggct I2€0 

actasaatat ta^t^ttatt tttt^ttttt tgacttct^O cstataccctg gggtaagtgg 1320 

10 agttgggssa tacaagaaga ga^^^ao^^gg tggggatttg taag^icttasf Atga^atngt L30O 

gcatBatsag gggaagactt taaagtatiaa agtaaaatgt ttgctgtagg ttttttatag IddO 

OtattaaaM aeiafccagatt atggaagttt tctl^ctattt ttagtttgct saga gttttc L500 

tgtttotttt tcttecfttca t^agtggact t^;;9fc'sitat:t:t:ia toaaatgcat tttcrtacntg L560 

tat-taagatg gtcatattat tattcttctt ttatgtaaat eatt^itaaa t aatgttcatt X$20 

15 aagttctgaa tgttaaacta ctcttgaatt octggaataa accacactt^ gtcctgatgt 16 BO 

stctttaaata tttctteifcctc acaggagttg gttagaattt ctgtgtttat gtttatatac 1740 

t^t^atUtoa ctttttctac tatccrbtgct ^iagttttcat agnaaataag gaacaaagag 180D 

aaaettgtaa tggtctctga aaag^faattg s^geagtaatr cctctgattc tgttttotgg 1S60 

tgttatatct ttattaaata ttcagaaaaa ttcaceagcg aaaa^iaaaaa 1910 

20 

<21Q> 2 
<211> 351 
<212> PRT 
25 <213> Konii> 

<A<yo> 2 

Hett Qlu Tixx flsn Ptie Ser Thr Pro Leu Asn Glu lyr Glu Glu Val Ssr 
15 10 IS 

SO 

Tyr Glto Ser Ala Gly Tyr Thr Vsl Leu Arg ll$ Leu Pro Lau Val Val 
20 25 30 

Leu Gly Val Thr Phe Val Leu Gly Val Leia Gly Aen Gly Leu Val He 
35 35 40 45 . 

- Trp Val Ala- Gly Phe 'ftrg Met Thr Arg Thr Val Thr Thr lie Cys Tyr 

50 55 60 
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Lqu Asa Leu Ala Leu Ala Asp Pha Ser Phe Thr Ala Tbr teu Pro Phe 
65 70 75 80 



Leu lie Val S&r Met Ala Met Gly Glu Lys l?rp Pro Phe Gly Trp Phe 
5 65 90 55 

Leu Cys Lys Leu lie His lie Val Val Asp lie A»n Lsu Phe Gly Ser 
100 105 110 

10 Val Phe Leu He Gly Phe He Ala Leu Aep Arg Cys lie Cy& Val Leu 
115 120 125 

His Pxo val Trp Ala Gin Asn Hi© Ai:g Thr Val Ser LeU Ala Met Lys 
130 135 140 

V^l He Val Gly Pro Trp He Leu Ala Leu V&l Leu Thr Leu Pro Val 
145 150 155 160 

Phe Leu Phe Leu Thx Thr Val Thr He Pro Asn Gly Asp Thr Tyr Cye 
20 165 170 175 

Thr Phe Aen Phe Ala Ser Trp Gly Gly Thr Pro Glo Glu Rrg Leu Lys 
IBO 185 190 

2ff Val Ala lie Thr Met Leu thr Ala Arg Gly He He Arg Phe Val He 
155 200 205 

Gly Phe Sei: Leu Pro Met Ser He Val Ala He Cys Tyx Gly Leu He 
210 215 Z2D 

30 

Ala Ala Lye He His Lys Lys Gly Met He Lys Ser Ser Arg Pro Lev» 
225 230 235 2 40 

Axg Vai Lea Thr Ala Val Val Ala Ser Phs Phe He Cys rxp Phe Pro 

3S ' ^ 245 ' 250 ... - .^^^ . . . 



'Phe -ein-Leu Val— Ala Hten - Leu "Gly Thr Val -Trp "Leu- Dys~-Gnr'Met~ire'iA~ 
260 265 270 
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Phe Tyx Gly Lye Tyr Lys lie II^ Asp lie Lsu Val Asn pro Thr Ser 
275 280 2B5 



Ser Leu Phe Ph& Asn Sar Cys Leu ftsn Pro Met Leu Tyr Val Phe 

'5 2&0 2&5 300 

Val Gly Gin Asp Fha Arg Glu Arg Leu He His Ser Leu Pro Thr Ser 
305 310 315 320 

iO Leu Glu Arg Ala Lei;i Ser Gli3 Aep Ser Ala Pro Thr Asn Asp ^Jhr Ala 

325 330 335 

Ala Asn Ser Ala Ser Pro Pro Ala Glu Thr GIq Leu GXn Ala Met 
340 345 350 

^5 



<2ao> 3 

<2ai> 2433 
<222> DMA 
20 <:213> Homo sapiens 



<400> 3 . . 

Gagccgcgg<^ ccatggagcc c^ciggcccg gcccccggcG gcctcgggcc gctgctctgc gQ 
ct get get eg ccgagt act: g cgccrtggtca ggaptggcgg gtgaggagga gctgcaggtg 120 

£5 attoagccjtg acaagtccgt atcagttgca gotggaga^ cggccattd: c^cactgcact ISO 
gtgacctccc tgatccct^t. ggo^jcc^^atc cagtggttca gaggagctgg accJ&gcccsj-ff 340 
gaattaatct acaatcaaaa agasggceac ttcccccggg taacaactgt ttcagagtDc 300 
dcaaagasfag ?»aaa<jatgga cttttccatc a^catoa^ti acanoacOOCi agca^a.tgcc 360 
ggcacctact actgtgtg^a gttccggaaa gggagc cc tg acacggagtt t?s»a$tctg9A -)iSO 

3ff gcaggcactg agctgtctgt gcgta^oana cccrtctgccc ccgtggtatc gggccctgcg dSO 
g<3gagg9OTa ca<;Ctcagc3a caGagtgag*^ ttcacctgcg wgtcccacgg cttDtcaccc 540 
aga^acatca COCf*;gcaaatg gttcaaaaat gggaat^agc tctcagactt DcagaccBiac 60 D 
gtggaccccg taggagagag cgtgtcctac ^gcatcoaca gcacagocaa ggtggtgctg 660 
acGcgcgagg acgttGactcr tOaagtcatc tgcrgaggtgg Gccacgtcac Cstt^ycaggag 720 

36 gacGctcttc gtgggactgc caa csttgtct gagaccatcc ga^ttccacc cfaccittggag 730 
gttactcaao agcocptgag ggcagagaac caggtgaatg tGaccrtgcca ggtgaggaag 34 0 
ttctadcccc ogegactaca gctgacctgg ttggaeaatg gaa acgt^to ccggacagaa • 90O 
acgscctcsaa cicgttacaga gaatiaaggat ggtacctaca . actggatgag cstg^ctcctg 960 
gtgaBtqtat ctgcconoag ggat^gatgtg aagctcacct gCOaggtgga gcatgacgg^ 1030 
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CQ^oOcfegcgg tcdgc^i^aag cQat^aootg a«g9to>:o^g cccacccgaa ggagcagggc lOBD 
tcaaataoo^r cogctgagea cactggatct aatgaacg^a acafcotateit t^itggtgggt 1140 

'gt^gf5rt9tqc^ cctt g ctggt " ggc Dctact" g-"a t ggeggccc ' t cst^i cct cgt ccg aatc«g«i 1 20 0 

ca.9a9.ga 9 cccagggctc cacttcttct acaaggttgc atgagcccga gaagaat^icc 1260 

S aga^aaataa caczaggacac aaatgatatc acatatgcag acctigaacct gcccaa^^gg 1320 

aag^agcctg ctccocaggc tgcggagccc aacaaccaca cggagtatgc cagcattOdg 13B0 

AcBagcccgc agcccgcgtc ggstggacacc ctcaG{:!tatg ctgacctgga catggtoo&c 14 4 0 

Otcaaccgga cccccaagca gccggccccc aagcctgagc cgtccttctc agagtacgcc 1500 

agcgt-ccagg tcccgaggaa g^gaatfjg^oi ccgtggtttg ctctagcacc catctctacg 1S6Q 

10 cqotttolitg tC!C!0ftOag<J5 agccrgcegrg atgagoacog cca^icccagt tccoggaggg LS20 

ctggggcggt gcaggctctg ggacccaggg gccagggtgg ctcttctctc cccacoootc 16B0 

Ottggctctc cagcacttcc tgggcagcca cggccccctc ccccaacatt gccacacacc 17dQ 

trcfgnggc^ga cgttgDcaaa DO^^OOatg^g «t€iccaacGtg ggaagtggco agaactgcct ISDD 

ggggtooaacf a^iotcttgtg csctcrcgtcca toaco^itgtg ggtt*:tgea<3 acoctcgact 18 60 

i6 gDctccccga tgctccgaeg <rctgatctt:c cagggtgggiCf a<7$agaaaat cccaoctooc 1920 

ctgacctDca ccBcc^ccac caeca ccacc accaccacca ccaccactac cacdaccacc ld$Q 

0^jt^) c^tggggc tagagtgggg aag^tttccc ctttagatca aactgcocct tccatggaaa 204 0 

agcCggaaaa andctctgga eidccatatcc: dggcttggtg aggtt^otgc caatcagtcct 2100 

ggcctcecec BtcAclzaggc! aaagagccat gagtcoe^ga e^aggagagg aoccotcoco 2160 

20 aaggactgga agcaaaaccc tctgcttcct tgggtccctc caAgactcce tggggoc^aa S220 

ctgtgttgct ccaBccggac ccatctctcc cttctagacc tgagcttgcc Gctccagcta 22 BO 

^CFaotaaQ'Oa acotctcgct gt^eigcgcct gtaaattact gtgaaatgtg aaacgtgcaa 234 0 

tcttgaaact gaggngttag aaaactt^fat Otgtg^tgtt ttgt^tt^tt ttttttctta 2400 

aaacaacagc aacgtgaaaa aaaaaaaaaa aaa 2^33 

2S 



<21D> 4 

<211> 503 

30 <212> PRT 

<213> Homo sapiens 

<4O0> 4 

Met Glu Pro Ala Gly Bxo Ala Pro Gly Arg Leu Gly Pro l^u Ldu Cy& 
as 1 & ID iS 

iii^X'^Xip' liSTi Ala Aia se'r Cys Ala'^Trp' sor ' G^^ ~ 
20 25 30 
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Gin Val lie Gin Pro Asp Lys s&r Val asr Val Ala 


ikla 


Gly 









35 40 45 












Ala He Leu His Cys Thr Val Thr Ser Leu lie Pro 




Gly 


LT 




SO 


55 fin 








Pro 


lie 


Gin Trp Ptie Axg Gly AI3 Sly Pxo Ala Ayg Glu Leu 


He 


Tyr 








'V fa 




80 


'10 




Gin 


Lys Glu Gly His Phe Pro Arg Val TJir Thr Val Bfir 


Glu 










' 85 90 


95 






Thr 




Arg Glu Aan Met S-ap E^he Sex lie S©i lie S^x Asn 


He 


Thi 








i- V u ± Lrij 1 ± U 




















Pro 




Asp Ala Gly Thr Ty?r Tyr Cys Val Lys Ptie Axg Ly& 


Gly 










Tin IOC 
l^U 1Z5 








Pro 


Asp 


Thr Glu Phe Lys Ser Gly Ala Gly Thr Glu Leu 


Ser 


Val Arg 


lev 






loO IflU 








Ala 




Pro Ser Ala Pro Val Val Ser Gly Pro Ala Ala 


Arg Ala Thr 




1 d 




T ICC 




160 


25 


Pro 


Gin 


H1& Thr Val s^i: Phe thr Cya Glu Sex Bia Gly 












165 270 




175 






lie Thr t^u Lyg Txp Phe Lys A^n Gly Asn Glu 














190 




30 
















Gin 


Thr Asn Val Asp Pro Val Gly Glu Sex Val Ser 


Tyx 


Ser lie 








195 200 205 








Hid 


Ser 


Thr Ala Lys Val Val Lea Thr Arg <31u Asp Val 


flis 


Ser Gin 


SB 




21Q 


215 220 







-Val Ile Cya Giu val"fl-la"Hie Val Thr Leu (Sia Gly ftsp Pro Leu Arg 
225 . 230 235 240 
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Sly Thr Aia flen Leu Sei Glu Thr He Arg Val Pro Pro Tht Leu Glu 

24S 250 255 



Val thr Oin Gin Pro Vai Arg Ala GIq Asn Gin Vai Asn Val Thr Cys 
5 260 265 270 

Gin Val Arg Lys Phe Tyr Pro Gin Arg Lau Gin Lau Thr Trp Lao Glu 
275 280 285 

fO Aen Gly Asn Val Ser Arg Vhr Glu Thi Ala S#r Thr Val Thr Glu flsn 
290 295 300 

Lys Asp Gly Thr Tyr Asn Trp Met Sex Tip Leu Leia Val Asn Val Ser 
305 310 315 320 

IS 

Ala His Arg Aap Asp Vai Lys Leu Thr Cys Gin Val Glu His Asp Gly 

325 330 33S 

Gin Pro Ala Val Ser Lyg Ser Hi a Asp Leu Lys Val &er Ala Hi a Pro 
2D 340 345 350 

■ 

Lya (Sin Gin QLy 5er Aan Thr Ala Ala Glu Aan Thr Gly 5er Asn GIq 
355 360 365 

25 Arg Aen He Tyr He Val Val Gly Val Val Cys Thr Leu Leu Val Ala 
370 375 380 

Lsu Leo Met Ala Ala Leu Tyr Leu Val Arg lie Arg Gin Lys Lys Ala 
385 390 395 400 

30 

Gin Gly Ser Thr Ser Ser Thr Arg Ldu His Glu Pro Glu Ly^ Aan Ala 

405 410 415 

Arg Glu lie Thtr Gin Asp Thr Asn Asp He Thr Tyr Ala Asp Leu Asn 

SB " ' ' " "' " 420 ^ ' ' 425 " " 4-30 

• -Eieu— Pro- Ly s Gly ■ Ly a Ly a Pr O ' A-1 a- Pro- Gin— Ala Ala-Giu 'P rO" Asn A a n ■ 
^35 . . 440 . 445 
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Hia Thr GJLu Tyr Ala Ser lie Gin Thr Sex Pro Gin Pro Ala Set Glu 
450 455 460 



Asp Thr Lsu Thr Tyr Ala Asp Leu Aap Met Val flis Leuc Asn Arg Thir 
5 465 470 475 4B0 

Pro LyB Gin Pro Ala Pro Pro Glu Pro Ser Phe Set Glu Tyr Ala 

4S5 490 495 

10 Ser Val Gin Val Pro Arg Lys 

500 



<210> 5 
is <211> 759 
<212> DNA 
<213> Horao sapiens 

2Q at^^Qtgta aaaacaagag -baaca-btttt 

aBgagagttt cnQOaagaca -tQaoaccieiag 

Bagaagcacg qtatc^atgaq caad^o^taad 

acaactetata ttattactct gatagttaas 

tangattgcra Otggtttcca aaacaaatgc 

2S sattcasgta aatacsaactg ttcjoactoagi 

geiagaaatga attttcttag gcggtataaa 

at:ggc<aaaAz3L atcgaacagg dc:a5itgggt5 

atgagaggga gtgaacfgabg tgcjCitacJOtc 

^eic^ocgaaa gaaaatggat ttgcaggaaa 

30 -^gggae^aata ^aaaataaca ttattaagtg 

caaagttcga gttttgtacc t^gtctggtta 

agccacfttca aagatt9$<:» ^aaaa^aaaa 



atattaaagt taastaaagt tacaAc^ttci 60 

ctgctagcag aaaatcaaaa cgctgattaa 120 

aagtgtttta taattgttgg tgttttciata 160 

ctaactcrgag attotca^ag tttatgoccc 240 

tsttatttct ctaaagaaga aggagattgg 3Q0 

Cettgccgacc taactataat "bgacaacata 360 

tgcagttctg atcactgigat tggactcfaag 420 

catggagcrta catttaccaa atcgtttggn 490 

zig-cgat.gatg gtgcagcaac agctagat.gt E40 

agaatacacrt aagttaatgt C^^afjat^aat 80O 

t aa a cca ^ c ^ a a^t act 1 1 t ttaatt a&dt 650 

attctj^ctta cgtgt^^aggc tacacataaa "720 

aaaaaaaaa 7Bd 



35 <210> 6 

<211> 149 

<212> PRT • 

<213> Komo sapisns 
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<400> 6 

Mat Mst Thr Lys His Lys I>ys Cys Phe lie lie Val Gly val Leu 11© 

1 5 10 1-5 

Thr Thr Asn lie lie Thx Leu lie Val Lys Leu Thr Arg Asp 5er Gin 
9 20 25 30 

Ser Leu Cy& Pto Tyi: A&p Trp He GXy Phe Gin Asn Lys Cys Tyr Tyr 
35 AO 45 

TO Phe> Sar Lys Glu Glu Gly Asp Trp Asn S&r Ser Lys lyr Asn Cys Se^ 
50 55 60 

Thr <31n His Ala Asp Leu Thr Ha lie Asp Asn He Gila Glu Met Asn 

65 70 75 aO 

t5 

Phe Leu Arg Arg Tyr Lya Cys Ser Sex A&p His Trp lie Gly Leu Lys 

B5 90 95 

Met Ala Lys Asn Arg Thr Gly Gin Trp Val His Gly Ala Thr Phe Thr 
20 100 105 110 

Lys Sar Phe Gly Met Arg Gly Ser Glu Gly Cys Ala Tyx Leu Ser Asp 
115 120 125 

25 Asp Gly Ala Ala Thr Ala Arg Cys Tyr Thx Glu Arg Lye Trp He Cys 
130 135 140 

hrg Lya Arg He His 
1^5 

30 

<210> 7 

<2ll> 1086 

<212> DNA . 

35 <2a3> Komo sapiens 



' '•Alt* h^^^VM. 



ctaaaggtcc cctccccgga ^cggsgcgca cctagggtcc otOCtrccgtc ccccc^^co €0 
agctacccgi; tc«^dOC!a<3rc agncctcgg^g ggcsaccccoo gccagocfegc ctccctcocg 120 



\U\ PCT/EPai/(*9717 

ctOBSCCOt^ cca'gggttcc ccagccatga atctcttCOSJ attcctggga gAOCtcfcoc<ri 180 
anctcotc^t ca-tcatcttg ctactgctca aisiatctggaa gtcccgctcg tgcgcogrgreB 2^0 
-tttcagggaa gagccaggi^c ctgttt^Gtg-t^etgttgac-tgcocgatat ctgg^cctct 500- 



tgaccaecta catctcactoi tacaacftcgt ^t&tgaaggt ggtotacata gcDtgctcfCt 360 
6 t caeca c?ggt ctggttgatt tatagcaa^t tcaaagetac ttacgatggg aacca tgaca 42U 
cgttcagagt ggagttoctg gtcgttecca cagooattct ggcgttcctg gtcaatcetg 480 
acttcacDDc tctggagatc ctcnggacct tctccatcta cctggagtca gtggccatct SflO 
tgccgoagc* gttcatggt^ agcaagaccg gcgaggcgga gaccatcacc agccactact 600 
tgtttgDffCt aggo^ttttac cgcacgctct atctcttcaa ctggatetgg cgctaccatt 660 

10 tcgagggctt cttcgacctc atcgccattg t^^caggcCt ggtccagaca t^t CCt Cft a Ot; 720 
gcgatttctt cftacctatal: atcatOaiia^ tcct^ia??^ggg 5(5S>a ga agt t g agtttgccgg 750 
C:ata<3fcMC9 ^tcctctooet -tctctct^cA cggcagcagc gggaggcaga ggaaggcggD BIO 
agaagatgsa gagctttccc atacaggggt gactttttta agaacccacc tt:±tgtgQtc 900 
cGcatDccgc ctcctgccgg gtttc^agggg ^acagtggag gatcoag^jto ttggggagcc^ &60 

15 caggncttgg gctgtttgta gtttttt^oa tttta^AC&a gaa&aaaaas tctttccact LQ20 
ctttagtttt t9Qttotea^ gsctcgr.ttt ttcttctact ctgtggcccc aaattttata ID BO 
aagtga ^^^^ 



20 <210> G 
<211> 212 
<212> PRT 

<213> Hdiuo sapiens 
2S <40D> B 

Met hsn Leu Phe Arg Phe Leu Gly Asp Leu Sea: Hie Leu Leu ALs lie 
15 10 15 

lie Leu Leu Leu Leu Lys Ila Trp Lys Ser Arg Ser Cys Ala Gly lie 
SO 20 25 .30 

Ser Gly Lys Ser Gin Val Leu Phe Ala Val Val phe Thr Ala Arg Tyr 
35 40 4S 

35 Leu Asp r-eu £^he Thr Aen Tyr lie Ser l«u Tyr Rett Thr Cya Met Lys 
50 55 60 



Val Val Tyr He Ala Cys Ser Pha Thr Thr Val TXp Leu He Tyr Ser 
65 70 75 SO 



0218938A1TI > 
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Lya Phe Jiys Ala Thr Tyr Asp Gly Abo His Asp Thr Ph& Axg VaL Glu 

B5 90 95 

PI)& Leu Val lie Pro Thr Ala lie Xieo Ala Phe Lau Val Adn His Asp 

6 iDo 105 aio 

Phe Thr Pro Leu GlU He Leu Tip Thr Phe Ser Ila Tyir lau (Slu Ser 
115 120 125 

« Val Ala He Leu Pro Gin Leu Phe Met VAX Seir Lya Thr Gly Glu Aia 
130 135 .140 

Glu Thr Ha Thr S&r His Tyr Leu Phe Ala Leu Gly Val Uyi Arg Thr 

1^5 130 . 155 160 

IS 

Leu Tyr Leu - Ph« Asn Trp Xle Trp Axg Tyr His Phe Glu Gly Phe Phe 

165 170 175 

Asp Leu He Ala He Val Ala Gly Leu Val Gin Thr val Leu Tyr Cys 
20 180 185 150 

Aep l?he Phe Tyr Leu Tyr He Thr Lys Val Leu Lys Gly Lye Lys ii^U 
195 200 205 

35 ser Leu Pro Al$ 
210 • 



<210> 9 
30 <212? 3992 
<212> DNA 

<213> UoiRO sapdene 

<400> 9 

35 ggcttcagga 5^c($gcB'?a'Ca gagtgtccaa aagcgtgaga gcacgaagtg aggaga^g^ €0 . 

9rgagdagasa gaagaggaag aggaagagga agagaggaag Cg^agggSBC t^cg^gccagg 12Q 

C^aaaagggg sagaagag^ja toa^ccoaag gagga^gaag a^gaaaacaa gacaascagc 160 

cagtgcagag gaga'ggaacg tgtgnocagt gUcccgatcc ^gcggagct agtagctgag 240 

agctctgtgQ cctgggcacc ttgcagccct gcaoctgcct gcpacttc6d Oiiccgaffgcc 30O 
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atgggcccag 


gagttictgct 


gctcctgctg 


qtggccacag 




tcagqgaato 360 




Ccagtgatag 


agcccagtgt; cCOCgagctg 


g-tcgtgaagc 


cagqagciaac 


ggtgaccttg 420 




CgEktgt:g±gg gcaatg^c^i^ cgtQ'Qfaatgg 


gatggcc<2og- 


-catcacctca- 


-ct ggaccct ■g-A a 0 




"tact ntcratd 




catcctcagc 


ACcaacaaog 


ctdBcttcca 


aaaGa.cQca<f 




B 






'taaaa'ac!t!!£!ci 


d;tgggaggOEt 


gcgcogccat 


CCSLCCt Cl* flt* 


600 








1^ ^y^v « ^ ^ »> 


otdgcacagg 


agqtggt cgt 


rH" I* cfTa fiTflf 
y L b^^ayfcjds^ 


660 






A f^l*" Hrf^ t J 




<jaoocggtgc 


tagaagoagg 




73 ft 




n*^ rf"!^ nr'l' / 1 1 


^ t y^ y wLii 






act-ccti^ctc 


y wcuty y tiBir 


^ D U 




rmrr^^'^'^ rf^ a ^^^^ 


U CBaCsy ^y C 


jiaai 1 1 ^ rf^a +■ +■ 

bBB^ U ^ Lj-a L L. 


oagagccagg 


actatoaatg 




Da U 


10 


oLr-gg^rig^cee 






a^tccggctga 


aagtgcagaa 


B 1* fSA V nnj^ 

B y ir^^c^^ ccca 


I? U U 




g^got?i?c^C!Q^ 


CO u^gci Cav t 


rHrS+'jVr^i— ^ rr,-i— i 


craact cr-Ext-QO 


QQat tOiiaciQ 


y y ayy ij! L gcc 






LrO ^ '-*^ ^ y L* 








^ tgt ctt cct 


^r*a a a a a ^ 






^ n — ^ — 1 f*t 




L l^na^ca a ^ l_ L 


gactttcata 
















caaca tgcog 


gcaa eta ct c 






IS 








atgttct tec 


•[TciQtacit ansa 


y^^L y wC>U Bw 






^ ^ n 9 9 ^ 


y L. L K—a 


y aau.^ l t; 


^n.^ig-n gg t^"!?*- 


ccQ t cscTcicTaa 


^T-TT rr 4" ^ a 3 ^ 






ct BBtcira g't ca 


^ FT 4" ^"F" rr — % a^nr 

r.ggii.g9Bggc 


wC- aGCCfigyiJP 


ctgcaaggtit; 


tttikA^t9ga.O 


/%4'^ f^v"l^ d-id-l«T9 

■uVpS cc uggga 






nnr-i4> 4> ^ ^ rr 


a ccaccagcu 


Tm gugcoca a g 


cttgdiaatq 


ct.ftccaccraa 


gga cac^Ti ac 












ctgaagccct: 






1 A Af\ 


SO 


7^ cctggccBL 




ny9^ ^gg-aga 


g c t ct ga cg't- 


t tga get cac 


wCuxcga t ac 










B t y^ a<^a C b Cr 


CAS Cggct 


ct ggcaccct 








g'cc'bo^ gg?^ 


a uccBcagcc> 


Baacgtga Ca 


iKrcfct CSC aci't 


crc3d<;ii:ci<i eca 


Q Ci^aT«a gg 


JLci JU 




i;gi: y u 9^^^ 


c CQS^g'bgc'b 


g cagg uc egg 


gai: ga Bccat: 


a ccct gaggt 


cctgagc!<?ag 


1 Al)^ 




gogcccx tec 


Q A V^iV^ n B ^ 




ct gcbgacLg 


tt gagacctt 


ngggCBCcSaC 


"1 "TAfk 


25 


Cum awwC u Cy 






est crcf dashcrtcr 

^5 ^ a tsa a ^ TP 


gctc ctgggC 














ga'tgagt.'bcc 


citt-eaca cc 


£sy i.y y ^s|^T« C 








ct-cs.'t.i^A ta ore 




ct get 5ct GC 


t gctgctat t 


fits cssfrtB t* 


JL 3 rf> 




Qfibivi ^wvj V 




yy 1. uj^l^v^ 


&ag&tcat09' 


a gEJtgctatga 








4* ata.ntt tea 

^I^B ^^Hm ^ k>i fc.^ *i iiii'li 




nc^ rrnt rsr^r*"!" 


tacaa-cgaga 


afl"tQ^*taatt 






30 


aacctcicaat' 


■fct d-O-h JiBoA 


V/ y i— 


ggagcctttg 


aaaaagtqqt 

aa aa aa 


yyoy ^^pSr^s^y 






gcct t "tggtc 


t Gro<Tca acfcia 




ctgfiLft<j5tgg 


crtgtgaagat 


gctgaagtcc! 


SI 60 






ctgatgagaa 




atgtecgagc 


tgaagatcat 


gagccacctg 


2220 




ggccagcBcg 


agaacatcgt 


aaaeettctg 


ggagoctgtd 


cccat aQaa-cr 


ccctgtactg 


2280 




^tcatcacgg 


^igtactgttg 


ctatggcgs^c 


ctgctcaact 


tt Ot gc^d^^ 


ga^tg^ctgag 


23^0 




gccatgctgg 




gagccccggc 


caggi9iC'CC eg 




cgactataoflf 


240O 




aac^tesc^acc: 


tcg^gaagaa 


Sitsttgtccgc 


agggacagtg 


gcttctccag 


ccagggtgtg 


2^60 


- , . . . 


^g^cacenatg 


tg^agsCtgag" 




actitcttica'a 


""af gact cctlT 


'C'tct'gagcaa*^ 


•2520 - ' 




gacctggaBa 


oggaggobgg 


acggccrc^ctg 


gagctccgg^ 


acctgottca 


cttctccagc ZSflO 








cttccitcgct 


tccaa^aatt 


gcatccaccg 


ggacgtggca 


26^0 . 



gcgcgtaacg tgctgttgac caatggtO^Si'b gtggccaaga t^ggggsctt cgggctggct 27 DO 
utgggBCBtcB tgaattgaete Caacteioatt (jtcaaQT^goa a't^cccgcct gcc-tgtgaag 27 SO 

tggatgg D'Gc""cagd>ja SCat-'Ct tt^jfacst gt ^ Ct acacgg tt cagagcg«r*cg t ctggt gc""2 82 0 

tatggcBtcc bcctot^^g^ gatcttcstca cttgggctga atccctdcoc tggcatcctg 2&B0 
5 gtga^tcagca a$ttC£tata9 aC!tggt;93a9 gatg^atacc aaatgg«ccei gcc-tgcattt 2340 
gcccoaaaga Atatatacag qatcatgcag goctgctggg ccttggagcc cacccacaga 30 DO 
cccaCiSt-bce agcagatctg ctccttcctt caggagcagg cccaagag<9a Caggagagag 3060 
O^ggactata ccaatctgcc gagcagcagc agaagcggtg gcagcggcag oagoagcagt^ ^1^0 
gagctggagg aggagagctc tagtgagcac crtgacctgct gcgagcaagg ggatatcgcc 21 BO 

iO cagcocttgc tgcagcccein caaobatcag ttcbgctga^ gagttga-cga cagggagtac 324 0 
cactct:cccc tootooaaa-P ttc%;!ac^tcOt Ci^a1;@9rat.gg ^gogacetcgg gg^gaacatEt 330G 
oaaactct.gc <::ttcggtGat ttaacrtcaac agctcggccc agctctgaaa dttg^^aaipg 3360 
tgagggattc aggggaggtD agagga-tccc acttcctgag catgggGcat cactgccagt 3^20 
DaggggGtgg gggctgagcc? CtcacccccG gcctcccctei ctgttctcat ggtgttggGC 3480 

^6 tcgtgtttg<? taugcscaftct agtagaacot tctttoctaa tooccrttotc ttcatggaaa 354D 
t99^cl;gact ttatgcGtat gaagtC!C!C<^a ggagctacac tgatact'.gag aaaacoas^c 3600 
tctttggggo tagaDagact ggcagagagt gagatctGCC tctctgagag gagcagca^a 3660 
tgctDacaga GcaGactcag ctGaggGGCC t-tggagcagg a-tggctGctc taagaatGtc 3720 
aGaggaoctc -ttagtatot^ Cccta-tac^G cgGctbcact ccaGagcctc aGCCGtcGGa 37 BO 

20 cccocanact ggi;:»c£tgQtg taatgai^coa agtg^cagct aaaagttggg ggtgttctgc 3B4 0 
ccagtcccgt cattctgggc tagaaggcag gggaccttgg cattgijctgg ccacaocaag 3900 
caggaagcac aaactcGCCB aagctgaGtc abGcrtaacta acagtcacgc cgtigggatgt 39fi0 
ctctg±cCAC att-etaacteia cagcattaat gc 3993 

2S 

<210> 10 
<211> 972 
<212> PRT 

<213> H INITIO sapiens 
30 . 
<400> 10 

^Set Gly Pro Gly Val Leu Leu L&u Leu Vatl Ala Thr Ala Trp Hia 

1 5 10 15 

35 Gly Gin Gly lie Pro Vai lie GLu Pro Ser Val Pro GiU Leu Val Val 

20 25 30 



hys Pxo Giy Ala Thr Val Thr Leu Arg Cys Val Gly asn sly Ser V^l 
35 40 ^5 
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u 



Giu rrp Asp Gly Pro Pro S^r Pro His Trp Thr Lau Tyir ser Aep Gly 
50 55 SO 



Ser Ser Ssr He Leu Sex Thr Asn Aan Ala Thr Pha Gin Aen Thr Gly 
S 65 70 75 80 

Thr Tyr Atg Cye Thr Glu Pro Gly Asp Pro Levi Gly Gly Ser Ala Ala 

95 30 95 

10 He His Lau Tyr Val I»ye Asp Pro Ala Arg Pro Trp Ran V&J. teu Ala 

100 105 HO 

Gin Glu Val Val Val Plie Glu Asp Gin Asp Ala Leu Leu Pro Cye Leu 
115 120 125 

IS 

teu Thr Asp pro V$l Leu Glu Ala Gly Val Ser Leu Val Arg Val Arg 
130 135 140 

Gly Arg Pro Leu Met Arg Hi© Thr Aeci Tyr Ser Phe Ser Pro O'rp His 
20 145 150 155 . • 160 

Gly Phe Thr Tie His Arg Ala Lys Phe He Gin Ser Gin Asp Tyr Gin 

165 170 175 

26 Cys Ser Ala Lea Mat Gly Gly Arg Lys Val IMet Ser He Ser He Arg 

ISO 165 190 

Leu Lys V$l Gli% Lys Vai Ha Pro Oly Pro Pro Ala Xi^ii Thr Leu Val 
195 200 205 

SO 

pro Ala Glu Leu Val Arg He Arg Gly GlU Ala Ala Gin He Val Cys 
210 215 220 

ser Ala Ser Ser Val Asp Val Asn Phe Asp Val Pha Leu Gin His Asn 
3S 225 230' 235 - 240 



Asn Thr Lys L«u Ala He Pro Gltx Gl» Ser Asp Pha His Asn Asn Arg 

245 250 255 



Tyr Gin Lys Val Leu Thx l^eu Asn Leu Asp Gin Val Asp Phe Gin His 
260 265 270 



Ala Gly Aen Tyr Sar Cys Val Ala Ser Asn VaL Gin Gly Lya Mi© Ser 
5 275 280 265 

Thr S«r Sdet Phe Phe Arg Val Val Glu S^i: Ala Tyr A,&n L©u Ser 
290 255 300 

to Sar Glu Gin Aen L«vJ He Gin Glu Vai Thx Val Gly Glu Gly Leu Asn 
305 310 315 320 

Leu Lys Val Met Val Glu Ala Tyj: Pro Gly Leu Gin Gly Pha Asn Trp 

325 33D 335 

15 

Thi: Tyr Leu Gly Pro Phe Ser Asp Hie Gin- Pro Glw Pro Lys Leu Ala 
340 350 

Aen Ala Thir Thr Lys Asp Thr lyr Arg His Thr Phe Thr Leu Ser. Leu 
20 355 36D 365 

Pro Arg Leu Lys Pro Ser Glu Ala Giy Pi,xq Tyr Ser Phe Leu Ala Arg 
370 375 380 

25 Asn Pro Gly Gly Txp Axg Ala Leu Thr Phe Glu Leu Thr Lau Arg Tyr 
385 390 395 400 

Pro Pro Glu Val Sex Val lie Trp Thr Phe He Asn Gly Sar Gly Thr 

405 410 "315 

SO 

Leo Leu Cys Ala Ala Ser Gly Tyr Pro Gin Pro Asn Val Thr ^rrp Leu 
420 425 430 

Gin Cys Ser Gly His Thr Asp Arg Cys. Aftp Glu Ala Gin Val Lea Gin 
35 435 440 445 • 

Vai Trp Asp Asp Pro Tyr Pro Glu Val Leu Ser Gin Glu Pro Phe His 
450 455. 460 
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Lys Vstl Thr Val Gin Ser Leu Leu Thr Val Glu Thar Leu Glu His ftsn 
465 470 475 480 



Gin Thx lyx Glu Cys Arg Ala Eii& Asn Ses Val Gly Sar Gly S©r Tj*p 
5 435 490 495 

Ala Phe Pro lie Sex Ala Gly Ala His Thr His Pro Pro Asp Glu 

500 505 510 

-io Pha Leu PJie Thr Pro Val Val Val Ala Cys M^t Sex 11© Met Ala Leu 
515 520 525 

Lei3 Leu Leu Leu r,eu Leu Leu Leu Leu Tyr Ly& Tyr Lys Gin Lys Pro 
53D 535 540 

16 

Lys Tyr Gin Val Axg Txp Lys lie He Glu Ser Tyr Glu Gly Asn Ser 
545 550 555 550 

Tyc •Thr Pha ILe Asp Pro Thx Gin Leu Pro Tyr Asn Glu Lys Txp Glu 
30 565 570 575 

Phe Pxo Axg asn Asn Leu Gin Phe Gly Lya Thr Leu 61y Ala Gly Ala 
. 5S0 585 SSO 

36 Phe Gly Lys v^l val Glu Ala Thr Ala Phe Gly Leu Gly Lya iSlu Asp 
595 600 605 

Al5t Val Leu Lys Val Ala Val Lys Met Leu Lys Ser Thr Ala His Ala 
61D 615 620 

30 

Asp Giu Lys Gi« Ala Leu Met Ser Glu Leu Ly^ He Met Ser His Leu 
625 630 635 640 

Gly Gin His Glu A&n He Val Asn Le« LeU Gly Ala Cys Thr His Gly 
3S 645 650 ■ 655 

Gly PiO Val lieu val II© Thr Glu Tyr Cys Cys Tyr Gly A$p Leu Leu 
660 66S 670 
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Asn Phe Leu AJrg Arg Lys Ala Glu Ala Met Leu Gly Pro Sex Leu Ser 
675 680 665 



Pro Gly Gin Asp Pro Glu Gly Gly Val Aep Tyr Lys Asn lie His Lau 
6 690 695 TOO 

Glu Lys Lys Tyr Val Ajjg Arg Asp &«r Gly Phe S$r Sei: Gin Gly val 
705 710 715 720 

10 Asp Thr Ty*: val Glu Met Arg Pro Val Ser Thr Ser Ser A&n Asp Sex 

725 730 735 

Phe S&x Glu Gin A^p Leu Asp Lys Glu Asp Gly Arg Pro Leu Glu Leu 
740 745 750 

IS 

Arg Asp Leu Leu His Phe SeX Ser GlnVal Ala Gin Gly Met Ala Phe 
755 760 763 

li&u Ala Sor Lys Asn Cys lie His Arg Asp Val Ala Ala Axg A$n Val 
20 77D 775 760 

Leu Leu Thx Aani Gly His Val Ala Lys lie Gly Asp Phe Gly Leu Ala 
7B5 790 795 800 

26 Arg Asp He Met Asn Aep Ser Asn Tyr He Val Lys Gly Asn Ala Arg 

a05 810 815 

Leu Pro val Lys •xtp wet Ala Pro Glu Ser 11© Ph© Asp Cys Val Tyr 
B20 825 830 

30 

Thr Val Gin Ser Asp Val Trp Ser Tyr Gly He Leu Leu Trp Glu lie 
635 840 843 

phe Ser Leu Gly Leu Asn Pro Hyz Pro Gly He Lou Val Asn Ser Lys 
35 B3D 855 860 * 

Phe Tyx Lys Leu Val Lys Asp Gly Tyr Gin fcflet Ala Glo Pro Ala Phe 
865 fl70 875 880 



BNSDOCID: < Wp , 0 21 893BA1 Tl > 

WTcrr^-^**------- ' 




pC'r/Erai/tfS727 



Ala Pro tys Asn lie Tyr Ser lie Met Gin Ala Cy$ Trp Ala Leii Glu 

695 890 895 



Pro Thr His Arg Pro Thr Phe Gin Gin li^ Cy5 Sfar Ph© Leu Gin Giu 
S $00 905 910 

Gin Ala Gin Glu Asp Axg Arg Glu Arg Asp Tyr Thr Asn Leu Pro Ser 
915 92 0 925 

10 Ser Ser Arg Ser Gly Gly Ser GLy Ser Ser Sex Ser Glu Lflu Glu Glu 
330 935 94 0 

Glu Ser Ser Ser Glu His Thr Cys Cys Glu Gin Giy Aap lie AXa 

945 950 355 960 

15 

Gin Pro Leu Lqu Gin Pro A&n Aan Tyx eln Ph© Cya 

965 970 



20 <210> H 
<211> 1696 
<212> DMA 

<213> HoiTio sapiens 
2S <dDO> LI 

CDgagt^eo &c&ecotgtg cgtetotctg rcctgccagc actgagggct csat<?C:^tc<=g <?0 
ca^^gca^gg CBgtgggagg agacgcca-tg Bcccc;C^tOC tcao^^i^DCt gatctgtctD 120 
gggctgagtc tgg<jccccag gacccacgtg carjgcagggc accte:cccaa gcccaccctc? IBO 
tgggct-gra^C: c^g-goCd^^t qatc^tcoag ggaagtcctg tgaccDtcag gtg±cagy59 S^^O 

SO atfCCsttcagg ctgaggagta coatCitatat aggganaaca aatcagcatc iC! tg ggt.taga 3D0 
aggatacaag agactgggaa gaatggccag t±cccoatCO catccatcac cfcqggaaDac 360 
gcagg^tggt atOdctgtca gtactacagc cacas^tcact cratca^^gta cagtgacccC 420 
crtggagct^rS tggtgacnQpg agcctacag^^ aaacccaccc tctcaofOtct gcccagCCCt 4©0 
gtggtgae^^t taggapggae cgt^accctfe cag^gtgtc± cacaggtggc at-btiyacgge 54 0 

35 ttaattctgt gtaaggaagg agaagatga^ CdcccisiOeiaC gcctgaacte acat;tcccdt £00 
gcccgtgggt g^tcctgggc catcttctDc gtgggfceccg CgAgccc<3rag tcgcaggtgg 6 St? 
tcgtiacaggt getatgotta tgacrtcgaac tctccrctatg tgtggtctct accDagtgat 720 
crtcctt^gagpc tcct^gtCiOC aggtgtttct aa^aagccat cactctcagt ^cagocagi^t 780 
cotgitggtgg cccctgggga gagcctgacg ctccagtgtg tctctgftligt cggctiacgac: 640 
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aryatttgttc tgteitaagfga gggj^igaa^gt gacttcctcc agcgDCctgg ttgg^^ragccc BOO 

caggctgggc tctcccaggc. caacttcBcc ctgggccc^g tgagcccctc ccacgggggc S€0 

cQkgtacagat gcJta'cagtgc^a'caicsa'cctc tcc*^*^ ggtcggcccc cagt'ga'cc:cic.~l02D 

Ctggaca-bcc tgfitcacagq acBgttcrtat gacagaccct ctotctcggt gcagccggtc I08D 

5 CCcacagtag occcaggaaa gaacgtgacc ctgctgtgtc agtCdcgggg gcagbtccac 1110 

actt^tcctta tgaccaagga gggggcaggc catcccccac tgoatcbgetg ateagetgcBB 12D0 

ca^igcboagc agaaccaggc tgaatt-Ccgc atggg^cctg t^QCCtcago OCdC^tgggg 12 &0 

accrtBcragat: gctacagctc AOtDagctco a^cccctaoc! tgctgtctct coooag^^nc 1320 

cc^cctggagD tcgtggtcto agcatcc^cta g^ccaacacc cccaggatta cacagtggag X3B0 

10 aektctcatoc goatg^gtgt ggctggcttg gtcctggtgg tcctcgggat tctgctattt: 14 40 

ga^^el^oagc! acagccagag aagcctacBa gatgcagccg ggaggtgaac agcagagagg 1500 

acaatgcata cttcagcgtij gltgga^ccto agrgcfao^gat: ct gat gate c csggaggctc 1560 

tggaggaoaa -tct^gga^^ct acattattitg gactgnatgc tggtca-tttc tagagacagc 162 0 

aatcaatatt -tgagtgtaag gaaactgtct ggggtga±tc cbagaagatc attaaactgrt 1600 

IS ggtacatttt ±ttgtc 3.696 



<210> 12 
20 <211> 4ff6 
<212> PRT 

<213> KoKbo sapiens 
<400> 12 

25 Met Thx PXO He li^u rhr Val Leu He Cys Leu Sly Lqu Ser I/eu Gly 
1 5 10 15 

pro Arg Thr His Val Gin AXa Gly His Leu Pro Lys Pro Thr Leu Trp 
2D 25 30 

30 

Ala Glu Pro Gly Ser Val lie Gin Gly Ser Pro Val Thr Leu Arg 

35 40 45 

eye Gin Gly Ser Leu Gin Ala Glu Glu Tyr His Leu Tyx Arg Glu.Aan 
36 50 53 60 

Lys Ser Ala Sar Trp Val Arg Arg lie Gin Glu Pro Gly Lys Asn Oly 
65 70 75 ao 
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Gin PhQ Pro ll« Pro Ser lis Thr Trp Gla His Ala Gly Arg Tyr HI© 

65 90 95 



Cys Gin lyi Tyr Ser His Asn His Ser Ser GLu Tyr Ser Asp Pro Leu 
S 100 105 110 

Glu Leu Val Val Thr Gly Ala Tyr Ser Lys Pro Thr Leu Ser Ala L^u 
115 120 125 

10 Pro Ser Pro Vai Val "Phr Leu Gly Gly Asn Val Thr Leu Gin Cys Val 
130 135 140 

Sar Gin Val Ala Phe Aep Gly Phe Xle Leu Cya Lys Glu Gly Glu Asp 
lis 150 155 160 

f5 

Glu His Pro Gin Arg Leu Aan Ser His Ser His Ala Acg Gly Trp Sar 

165 170 115 

Trp Ala Jle Phe Sex Val Gly Pro Val Ser Pro Ser Arg Arg Trp Ser 

20 lao las 190 

Tyr Arg Cys Tyr Ala Tyx Asp 5er Aen S^X Pro Vyx Val Trp Ser Leu 
1&5 200 20S 

2S Pro Ser Asp Leu Leu Glu Leu Leu Vai Pro Gly Val Ser Lys Lys Pro 
210 215 22D 

Ser Leu Ser Val Gin Pro Gly Pro Met Val Ala Pro Gly Glu Sar Leu 
225 230 235 240 

SO 

Thx Leu Gin Cys Val Ser Asp Val Gly Tyr Asp Arg Pha Val Leu Tyr 

245 250 255 

Lys Glu Gly Glu Arg A«p .Phe Leu Gin Arg Pro Gly, Trp Gin Pro Gin 
3S 260 265 ^70 

Ala Gly Leu Ser Gin Ala Asn Phe Thr Leu Gly Pro Val Ser Pro Sex 
275 280 285 
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His Giy GLy Gin Tyr Axg Cys Tyr Sar Ala His Asn Leu Sex Ser Glu 
290 295 300 



Trp Ser Ala Pro Ser Asp Pro Leu Asp lie Leu lie Thr Gly Gin Phe 
5 305 310 315 320 

Tyr Asp Arg Pro S©r Leu Ser Val Gin Pro val Pro Thr Val Ala Pro 

325 330 335 

10 Gly Lys Asn Vsl Thr Leu Leu Cys Gin Ser Arg Gly Gin Phe His Thr 

340 346 350 

Phe Leu Leu Thr Lys Glu Gly Ala Gly His Pro Pro Lau His Leu Arg 
355 360 365 

f5 

Ser Glu His Gin Ala Gin Gin Asn Gin Ala Glu Phe Arg Met Gly Pro 
3-30 375 3B0 

Val Thr Ser Aia His Val Gly Thr Tyr Arg Cys Tyr Ser Ser Leu Ser 
20 385 390 395 400 

Ser Asn Pro Tyr Leu Leu Ser Leu Pro SHX Asp Pro Leu Glu Leu Val 

405 410 415 

25 val Ser Ala Ser Leu Gly Gin His Pro Gin A©p Tyr Thr Val Glu Asn 

420 425 430 

Leu lie Arg Met Gly Val Ala Giy Leu Val LeU Val Val Leu Gly Ila 
435 4^0 445 

30 

Leu Leu Phe Glu Ala Gin His Ser Oln Arg Ser I^eu Gin Asp Ala Ala 
450 455 460 

Gly Arg 
3S 465 



<210> 13 

^21 1> ^3 - 
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<212> DNA 

<213> Artificial Saquence 



<2ZD> 

5 <223> Description of Artificial Sequence; Prlmier 



ggccagrzgRa ttgtsataog a etc aetata gci^agqcggr. tttttttttt tttttttttt 60 
ttt 63 



<210> 14 
<Z11> 25 
<212> DNA 
15 <213> Artificial Sequence 

<220> 

<223> Description Artificial Sequence: Primei: 



20 <«Q0> 1^ 

g±[2$ticaa$a t'^ctaccgtt cagga 25 

<210> 15 
2S <211> 4 8 
<222> PWA 

<223> Artificial Sequenca 



<220> 

SO <223> Description of Artificial Sequence: Primer 



35 



<400> 15 

^gggacaagt ttgtecaaaa asgcaggcta tggaaeccaa cttctc-ca .48 



<2iO> 16 
<211> 53 
<212?- DNA 



.< 213.> Artificial. Seguenpe _ 
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<220> 

<2 23>~I>e«crrp^ei"o'rf~o'f~A£t"i f ici a 1 Se Quenc ei^Prinier" 



5 <40Q> 16 

ggggaccac-t t:tgtacaaga aagctgggtt cacEittgcct gtaactcagt etc 53 



<210> 17 
iO <2ll> 20 
<212> DNA 

<,Z13> Artificial Sequence 

<22Q> 

IB <223> Descripti<5n of Ajrtiflcial Sequence: Primer 
<400> 17 

a9c:c:QBtsgc agatggcaac 20 

20 

<210> 18 
<211> 24 
<212> DKA 

<213> Artif ic^lal SdquQnca 

25 

<220> 

<223> Description of ArtlflCiial Sequence: Primer 

<-9lJQ> 18 

39 tguactttca actttgcatc ctgg 24 



<21{)> 19 
<211> 2S 
35 <212> DNA 

<213> Artificial Sequence 

<220> 

__<223> Description of Artificial. Sequence.: Primer^. 
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<40Q> 20 

10 <:<jDcaGfc-ttg Cftg^ageatt cactag9C9A ggcgctocs^t cggactcact agccgcactc fiO 
a^gcitiktog^c accTBtctgca ggatc^^cttt;: ot^ggaaatag acaagaagaa ctgctgtgtg IZO 
t-tccgagatg acttcattgc caaggtgttg ccgccggtgt tggfggetg^a gtttatettt lao 
gggcttetg^ geaatggcct tgccctgtgg attttot<3ftt tccacctcaa gtcctggaaa 24 0 
tGcagCiCg<3& ttttcctgtt caacotggcei gtaeotgact ttctactgat catctgcctg 30 0 

iS CGQttcgtga tggactacta tg^gcggcgt tcagactgga actttgggga cat liCictt^fC 36Q 
cggctggtgc tcttcat^tt tgccatgaac cgccagggca gci3ttoe.tt?t t ^^ctcacggtg 4 20 
gtggcggtA9 acft^gtattt ccgggtggtc catcccoaco ACigccctgBa caagatctcc 4 BO 
a^it-t^t^acag cagccatcat ctcttgcctt ct^tggggca tcactgttgg cctaau-agtc 5^0 
cacQtcctga agaagaagtt gctgatoca^ aatggccclig caaatgtgtg catoagc:tt.C: ^00 

20 agcatctgcc ataccttOi^Q^ gtg^oacgaa gctatgttcc tcctggiagtt ootcet qfficc 660 
c±gggoatoa tcctgttctg cstcagccaga attatcrtgga gcotgcggca gagacaaatg 720 
gacC?Sf9fi5fltg cicaagatcaa gagagccatc accttoe^tba tg-gtQgtggc catcgtcttt 780 
gtc:atetgct tocttcccag cgtggttgtg c;ggr&tc:cgc!$ tcttctggct cctgcacact 9-4 0 
tcgggcacgc agaattgtgs agtgt&ccgc tcggtggacc tggcgttctt tat cfac^ctc 9D0 

26 agctticsacrct ac&tgaacag catgctggac cccgbggtgb eictdcttctc cagcccatcc 9&0 
<;ttcccaact tcttctccac tttgatcaac cgtijgeetc^s agaggaagat gacaggtgacr 
ccagataata accgcagcdO g^tgcI;3^tC^gaQ ctcacagggg accccaacaa aaoCBga^gc lOaO 
QCt-ccagagg ogttaatggc caactccggt gagoca'tgga <jcccctotta tctgggccca llJD 
acctcaeijAta accattccaci gaagggeicat tgticaccaa^f aaccagcatc tctggagd^a 1200 

30 cagttgggct cfttgcatcga gtaatgtcao tggactcggc ctaaggtttc Ctgga9.cttc 1260 
ca^attcaga gaatcrtgstt tagggaaact; gtggcagatg agtg^agdO tggttgcaag 1520 
gtgtgaccac aggaatcctg gaggaacaga gagtaaagct tctfiiggciat*^^ tgaaacttgc 13 SO 
ttcatctct^ acgctcgcag gactgaagat gggcaaattg taggcgtttc tgctgagcag 1440 
eigttggagcc agagatctac ttgtgacttg t^^ggccttct tcccacstDt gcctCagac?t J.500 

3fi ggg<a"ggg5ct cagctectcg ^jgtgatatci: agccbgcttg tgagctctag Oag^fg^it a A^f 1560 
geigagctgag attiggaggga attgtgttgc tcctc^^a^ga agcccaggca tcat.taaac!a 1620 
acfccag^^tg^ tcacctggct tccgtggacc aattcs^ctb tcagiacaagc tttagagaaa 16^0 
t9gact09gg 9aagagactc acatgctttg gttagtatct gtgtlitccgg tgggtr^taat 17 dO 
aggggj»ttagr_ccccaga^^ _aacagtgtt ^ jitat gg^a&a^^ ggM ^ 
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«100> 19 

eagccaatga ca&aocggat aattcQcSc 
<2l0> 20 
5 <2ll> 205a 
<212> DMA 

<213> Bcmo sapiens 



ttgctgcttt caaccagcg^i ctastgcast ccattccti^t crttgtttiitf* g'taatctaag 1B€0 

$gttgagcag ttfieeacpgc ttcaggatag aaapOtgtCt ocoaoctgtt tcgttttscc 1920 

att asaaggg a^a cgt gccir~Dtgccccaog sgt agag^grg g'€gc&cgt tc ctcctggiitc "1S80 

Cttcgcttgt gtUtctgtsD ttaccaftiiaa tetaocacstt cseiataaattt tgataggaga 20^0 
B ^aaaaaaaaa ei 20^1 



<210> 21 
<211> 3B7 
10 <212> PRT 

<213> Homo sapiens 

<40Q> 21 

Met Asn His Mis Laa Gin Asp His Phe Leu Glu 11q Asp Lys Lya 

1 5 10 15 

Asn Cys Cye Vai Phe Arg Aep Asp Phe lie Ala Lye Val h^u Pro Pro 
20 25 30 

20 V^l Leu Gly Leu Glu Phe He Phe Gly tfeu Lqu Gly Asn Gly Leu Ai^ 
35 40 ^5 

Lexi Trp Tie Phe Cys Phe His Leu Lye Ser Tjcp Lyg Sar Ser Arg He 
50 S5 60 

Ph6 Leu Phe A^^i L^xa Ala Val Ala Asp Phe Leu Leu He He Cys Leu 
65 70 75 80 

Pjro Phe Val Met Asp Tyr Tyr Val Arg Arg Ser Aap Txp Asn Phe Gly 
30 95 - 90 95 

Asp He Pro Cys Arg Leu Val Leu Phe Met &h© Ala Diet i^^ti Axg Gin 
100 105 HQ 

35 Gly Ser He He the Leu Thr Vai Val Ala Vai flap Arg Tyr Phe Arg 
115 120 125 

val Val His Pro Hi& His Ala Leu A$n Lys He Sex Asn Trp Xhr Aia 



130 - 135 - . .14 0 




Ala He He Sec Cys Leu Lou Trp Gly He Thr Val Gly Leu Thr Val 

Tf5 150 1"5S 160" 

His Leu Leu Ly& Lys Lys Leu Leu He Gin Asn Giy Pro Ala Asn Val 
5 165 170 175 

Cys Xl^ Ser Phe Ssr He Cys His Thr Phe hxg Trp Hie Glu Ala Met 
180 185 190 

fO T?he Leu Leu Glti Phe Leu Lqu Pro Lau Gly He He Leu Phe Cys Ser 
1&5 200 205 

Ala Arg He He inp Ser Lau Arg Gin JVrg Gin Met Asp Arg His Ala 
210 215 220 

IS 

Lys He Lys Arg Ala He Thr Phe I1& Met Val Val Ala He Val Phe 
225 230 235 240 

val lie Cys Phe Leu Pro Ser Val Val Val Axg Il^& Arg lis Pho Trp- 
20 245 250 255 

Leu Leu Hie Th.T Ser Gly 'Jbr Gin Asn Cys Glu Val Tyr Arg Sei7 Val 
260 265 270 

25 Asp Leu Ala Phe Phe He Thr Leu Ser Phe Thr Tyr Met Asn Ser Met 
275 280 265 

Leu A4?p Pro Val Val Tyr Tyr Phe Ser Sar Pro Sec Phe Pxo Ran phe 
290 295 300 

30 

Phe Ser Thr Leu He Asn Arg cye Leu Gin Arg Ly& Met Thr Gly Glu 
305 310 315 320 

pro Asp Asn Asn Arg Sex Thr Sar Val Glu Leu Thr Giy Asp Pro Aen 
56 325 330 • 335 

Lys Thr Arg Gly Ala Pro Glu Ala Leu Met Ala Asn Ser Gly Glu Pro 
340 345 350 
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Trp Ser Pro Ser Tyr Leu Gly Pxo Thr Ser Asn A^n His Ssr Lys Lys 
355 360 365 



(Sly Hie" Cys His Gin Glu Pro Ala Sar Lau GLu Lys Gin Leu Gly CyB 
5 370 375 380 

Cy^ lie Glu 
385 

19 

<210> 22 
<211> 20 
<212> DNfl 

<213> Artificial Seguenoe 

f6 

<223> Description of Artificial Sequence: Printer 
<400> 22 

20 agcccatagc 3g3t99caa.c 20 

<210> 23 
<211> 24 
<:212> DMA 
25 <:213> Artificial Secjuence 

<220> 

<223> Inscription of Artificial Sequence: Prlmar 

tgtactttcs ^ctttgcatc ctgg 24 
<210> 24 

<211> 28 . . ■ : 

Se <:212> DWA 

<213> AXt:lficial Sequence 

<220> 

<223> Description of Artificial. Sequence; Primer, _ 
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<^D0> 24 

aagccaafega— caaaGGggat-a at ccc t c 



BNSCXDCID: <Wb d218a38A1TI > 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWib/SLANTED IMAGES ^''^ 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



JJ^FERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: ' 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




LINES OR MARKS ON ORIGINAL DOCUMENT 



ITUSPAeEBUNKiusno) 



